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HABITABILITY SUBSYSTEM Housekeeping 
APPLIANCE FUNCTIONS CONSIDERED 



3.1.1 Surface Wiping 

3.2.1 Manual Collection 

3.2.2 Vacuum Collection 

3.2.3 Refuse Transfer 

3.2.4 Refuse Processing 

3.2.5 Refuse Disposal 
3:2. 1 Washing 

3.3.2 Drying 

3.3.3 Washing/Drying Combination 


DESCRIPTION The housekeeping habitability subsystem was designed to provide the 
cleanup, collection, processing, transfer and storage of refuse generated during 
a mission and crewman garment/1 Incn maintenace. The study assumed refuse transfer 
would be accomplished manually for the missions under consideration. Longer tenn 
missions may eventually, require some forms of automatic transfer. The housekeeping 
routines and equipment Interface with all of the crew tasks. Including experiments, 
medical research and care, system operations, dining, recreation, sleep, and 
personal hygiene. 
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• HABITABILITY SUBSYSTEM 3-0 Housekeeping 

D ^ ~ 

HABITABILITY FUNCTIO N 3.1 Equipment Clfantnj 

* 

APPLIANCE FUNCTION 3.1.1 Surface Wiping 


NUMBER OF CONCEPTS CONSIDERED 


ASSUMPTIONS 

(1) Equipment cleaning Includes all methods which use a moist wipe, cloth or 
sponge and a means of drying the Item cleaned. 

(2) The equipment cleaning function was assumed to be performed 15 times per 
day. Three times for meal cleanup, six times for cleanups of the personal 
hygiene area, three times for cleanup of spills, etc., and two for continency 
cleanup. 

(3) Usage of a wetting unit, or equivalent, was based on 2.25 minutes per use. 

(4) Washer/dryer penalty was based on washer concept 8, Water Spray Agitation 
and Dryer concept 1, Forced Hot Air - Electric Dryer. 

(5) Water used for Space Station equipment cleaning was assumed to be recycled 
minus the water lost associated with the suspended solids. Shuttle water used 
Is not recycled. 
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NO* concept name 

I • 0|Sp0S/PIC aET/0»T pipes 

i - RtUS*PLC ^£T /. I p£S-0 I SPOSaPlE ORT *|PES 
3 - OISPOSARLE pET/ORT RiPfS ( P wE P A E E A C ED t 

R - AUTOMATIC SPONr.E HOP 

S - .reusable cleaning CLOTmS OIsPOSaRLE OrT pipes 

* * « • OISPOSARLE CLEA.NlNG ClOTh$ iSAuA*) OISPOSAOLE OPT »|PES 

7 • OtSPOSARLC rET AlPES REUSABLE &;*» »1P£S 

- heusaople i-.fT/noT '.iPES • - 

- REUSABLE CLEANING CL>''ThS/0»V «1PES 

7o - disposable cleaning Cloths reusable *ioes 
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^pftr.Fr.RAFT Spacc station^ 

HABITABILITY <^iiR-;y?;TFH Housekeeping __ HABITABILITY rUHCTIOH_ Fq.iip..;nt . C temug 

APPL I AN C E FUN CT 1 0N_ S_u r f a ce_ . WiPJ-HS ^ 

APPLIANCE CONCEPT ..O./TITLEj/DisEP^able Met/Dry Wi£es 

n 1 ^ ^ PFF 236.186 

INDEX NO. 3. 1.1.1 — 

ufanrdry^Ipe'?o soJufr*^ 

fr!.™vidiqgTatorenrr!!'inmqn^ during use.^ A ' 

■rt«SruM0“ISd-c:r e Letted if ™ 

• in the wetting unit and disposed^of by 1 bv the wet wipe. The used 

cleanup based on a maximum of 15 cleanup functions per day. 
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CONCtPty 


APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS 

UJ/fidS INDEX NUMBER 2. /. f. / 
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SPACCCRAfT Space Station 

HABITABILITY SUBSYSTCM Housekeeping ^HABITABILITY FUNCTION EauiDinpnt Cleanin g 

APPLIANCE FUNCTION Surface Wiping 

APPLIANCE CONCEPT NO. /TITLE 2/Reusable V!et/Disposab1e Dry Wipes 

INDEX NO. 3.1. 1.2 REF. N0.____236^186 

DESCRIPTION The reusable wet/disposable dry wipe concept utilizes a wet reusable 
wipe for cleanup and a disposable dry wipe to soak up remaining moisture. The 
wetting unit described in concept 1 is also required for this concept. The re- 
usable wipes* however* are v/rung out in the v/etting unit and reused. Three reus- 
able wipes are provided for a maximum 15 cleanups per day. The v/ipe is used a 
maximum of 5 times before v/ashing. After sixty washings, the wipe is discarded 
and replaced. Toe reusable wipes are 10 inches square of 4 ply wet strength paper. 
The disposable dry wipes are 12 inch squares of 4 ply "wet strength paper. One 
dry wipe per cleanup are provisioned which are disposed of by deposit into a vacuum 
drier to remove excess water. The dry wipes are provided to dry damp areas left 
by the wet wipe. 
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APKIANCt CONCtPT kCgulRCMLHIS AND PCNALIUS CALCULA 110 M 5 
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SPACCCRAFT Space Station 

HABITABILITY SUBSYSTE M Housckecpino H ABITABILITY FUNCTION Equipment Cloanir n 

APPLIANCE FUNCTION Surface Wiping 

APPLIANCE CONCEPT NO. /TITLE 3/Disposable Wot/Dry Wipes (Prepacka ged) 

INDEX NO. 3. 1.1. 3 REF. NO. 250. 283 

DESCRIPTION The disposable wet/dry wipes concept consists of prepackaged wet 
wipes v/hich were used on Skylab. The wet wipes are contained within a package to 
eliminate water evaporation during storage. The dry wipes are dispensed from a 
196 count container. The v/et and dry wipes are used for cleanup and discarded. 
The Skylab size wet wipe v/cight and volume were ratioed (6.3) to the 10 inch 
square wipes used in Concepts 1 and 2 in order to provide a equivalent trade. 
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THERMAL 

HEAT LEAK TO COOLANT 

(BTU/HR/CYCLt) (BTU/HR/CYCLE ) 


ELECTRICAL WEIGHT 

(PK UA7TS/CYCLE) (LB/MI55I0N) 


VOLUME 

(nVMisiicN) 



WATtS/CYCLE '^WM'tV/CYCIE - " XG/MISMOM ' M’^ISMCW 

(UTU/HRA‘VUt) (CTU/MR/CYCLE) (IB/MibSION) (ET'/Ml^WOH) 
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APPUANCt CONCEPT BEQ'JIRCMfNTS AND PtNALTIES CAlCUlAUCNS (CONCLDDEO) 

KKm / diS/'050Sll uJ i T/Pf?Y index number 3.1. 1.3 


tiil .6 ‘H.IiMjyvoLUHE AtauiRL?l!tIi 


CCMPONENf 

uJpT/z>jey 


(REF) 


WEIGHT 

(Its) 


UAjl 


VOLUME 

(FT>) 


Z£^ 


TOTAL 


3SU 777 ^ 2)1 0 


TYPE 


IlPfNDABLE 

® Va/UNIT (PU) 

(PKG.WT/UNIT){PEr) 
UNITS/CYCIE(REF) (LB) 


KG (16$) 
W T/y 0 L 


M> (FT3) 


UJS3. 


REgUlREHE»Ti 

(D ■ " ® ■ 

\XJ/aCAl VOL/UNIT fPFf) 

ffiX® (r»CG.VOL/U*UT)(RE;r) 

(LB) (FTM 


(5) 

vni/CTrtE 


-»oos3^ 


BIQ(UD£LAOjP^S 




..zso^ _ 

TOiAC ur/CiClE 

(L») 


Z(D 


.oo^d. 

total VjI CYLiF 
(FT') 


TOTAL WT. 
Ill S$ ION' 


US 

CYCltb/UAT 


/e^ 

DAY$/MI$$I0N 


._.280-$'_ 

TOT.WT/CfCLE 

(IB) 


total VOL 

MISSION ’ 


...IS 

CTCUS/'JAY 


"0/F?^^$UjN 


^lofiS^S-E'- 


(FT>) 


L_:j:s^.'2 ;::/77Y.2) 

XU (ibl 



6*5/ki5yi0. EIELROABLES Riayl»fF!ENTS 


(D 


AHT.U$CO/CYCLE(REF) 

(Lt) 


< 2 ) 

RECOVERT 

FACTOR 


0 

AMT.RECnvCMn/CY'.'.E 

CpxCi) 

(l») 


T- 


0 

AMT ICST/C^Clt 



# 


^ TOTAL HT. 

mssioiT 


zo 


t»£LE 70 AV 


I 

"Ws/MisfiuN TO) in oiT/cfcir 

ft Gi 


(LI) 




ix 0 


irTTlT 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Equipment Cleani ng 
^APPLIANCc FUNCTION Surface Wiping 

APPLIANCE CONCEPT NO. /TITLE 4/Automat ic Mop 

INDEX NO. 3. 1.1. 4 REF. NO. 236,100 

DESCRIPTION The automatic mop concept is a hand held scrubber head connected by 
coaxial flex tubing to a water supply valve and an air transport system. Water 
IS fed into a sponge in the scrubber head for use in cleaning equipment. A water 
pick up housing connected to the vacuum line surrounds the sponge. A water separator 
is used to collect water from the cabin air. A pump unit injects water into the 
water waste management system. One new sponge is provided per week. 
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CONCIPT - 


APPLIANCE CONUPT REQUlkEMLNlS m PENALTIES CALCULATIONS 


INDEX NUMBER 4 


ittCTRiCAt POWER EL&y.IEL!lL!Lli 


COMPONENT (RE I ) 

^LH&jf'jur/ c . 

mc£MMjJZ-Usi>) ..-.aus 


AC . POWER 


© 

© 

DEI^ND 

PEAK 

AVERAGE 

(WAU-MR/ 
CYCl i) 

(WATTS) 

(WATTS) 

®X(3) 


jlLJ 



DC POW ER 

^ /-N ^ 

© © DEMAND 

PEAK AVERAGE ^CTCUr^ 

(WATTS) (WATTS) ®X(7) 



CYCLE 

(HR) 


^.a.. 

MAXIMUM 


ui- 

TOTAL MAXIMUM . TOTAL 


SOURCE 


THERMAL* 

REQUIREMENTS 



LATENT 

SENSIBLE 

HEAT leak 

TO COOLANT 

(BTU/HR) 

(BTU/HR) 

(BTU/HR) 

(BTU/HR) 


LfJMjjTL.Km Z . C Q^ .- 27 0 0 \ . 3C.1 3<^,1 _^7<ac> 

flloTc/2 s^ 


TOTAL 


n8(si.7) HI (giooj 

WATT (BTU/HR) WATT (BTU/IIR) WATT (BTU/HR) WATT (BTU/HR) 

♦ 


EELEEIIONAl EtNAi, ties 


/, 


SOURCE 


HEAT LEAK 
(BTU/im/CYCLL) 


THERMAL 

TO COOLANT 
(BTU/HR/CYCLE) 


ELECTRICAL HEIGHT 

(PK HATTS/CYCLE) (LB/MISSION) 


VOLUME 

(ET’ /MISSION) 



TOTAL 

ilATTS/CYClE HATIS/CYCIE KG/MISs'iOn' M'/MISSION 

(BTO/IIH/CYCLE) (BTU/MR/CVCLE) , (IB/HISSION) (ITVMISSION) 
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APfLIANCt CONCEPT REQUIREMENTS AND PENALTIES CACULATIONS (CONCLUDED) 

tmxn 4'/ /hJfonirlTir. index nuhdlr 3. /> /• t 


VOLUME 

(FTJ) 

A£_ 

^13.. 


COMPONENT 

A(JWm 


LiliO WEI.GHT/VJLUME 
(REF) 


RE.QUIREMEN1S 


WEIGHT 

(LBS) 

‘ Cp 


lJi8_ 


TOTAL 


3.6S { 2 ina)\ 

KG (LBS) 


,048 (hi; 

(FT3) 


TYPE 

sPo^l&es 


SOLID 


o 

UNITS/CYCLE(RL'F) 


ilEiii&ORki Hl/vok RiakiEitifttli 

© ® 

HT/UNIT (RET) WT/CYCLE 

(PKG.WT/UNTT)(REF) ©X© 

(LB) (LB) 


® 

VOL/UNIT (REF) 
(PKG.VOL/UNIT)(REK) 
(FT3) 


VOL/CYCI E 
(px© 
(FT 3) 


.OQ04Z 1 


TOTAL WT. 

’Wimir 


T0TAL_V0L 

“'MISSION 


7j51 


CYCLiiS/OAY 


T^'^/daV 


L84 


DAYS/MISSION 




OAYS/MISSiON 


TOTAL WT/CYCLE 
(LB) 

_ X _,.<20p±zj__ 
TOT.Wf/CYCLE 
(LB) 

_ X __j,aoo£>c?3— 

TOT.VUL/CYCLl 

(FT3) 


Z® . 

total vol/cyue 

(FT>) 

rT33?' Zl.W\ 

fFT^l 


TYPE 




GA^LigUlO iXPENDABLES 

© ® 


AMT.USEO/CYClE(REF) 

(LB) 


4^ 


RECOVERY 

FACTOR 


© 

AHT.RECnvLRrn/CYCLE 


©X© 

(lbT 

. 493 5^8 


® 

AMT LOST/^CYCLE 

©•© 

•(lbT 

. POO 4-^. ^ 




z® ^ 


■hissior • X /S4 . _ x ,pao4S^ • 

tYOE/bAY ^ATS/MISSION I OST/CYClT 

(r (31 (LB) 




(e <D 


,790 (n4J 

kgTlb) 
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SPACECRAfT Spac c Stati on 

HABITABILITY SUBSYSTEM Housekeeping ^flABITABILITY FUNCTION Equipmor.t Cleani ng 

APPLIANCE FUNCTION ^ui^tace Wiping 

APPLIANCE CONCEPT NO. /TITLE 5/ReusabIc Cleaning Cloths/Disposable Dry Wipes 


INDEX NO. 3. 1.1. 5 


REF. NO. 236.237.245,209 


DESCRIPTION The reusable cleaning cloth/disposable dry wipe concept is the same 
as Concept 2; however, terry cloth are used for cleansing cloths. The terry wash 
clothes are 6 inches square. The cleaning cloths are provisioned 3 per day for a 


maximum of 5 clean up 
then is discarded and 
a washing machine and 
"wet strength" paper, 
maximum of 15 cleanup 
the refuse system. The concept is 
the terry cloth cleaning cloths. 


functions. The cleaning cloth is used for sixty washings 
replaced. The cleaning cloth is washed and dried daily using 
dryer. The disposable dry wipes are 12 inch squares of 4 ply 
Once disposable dry wipe is provided per clean up based on a 
functions per day. The wipes are disposed of by deposit in 

penalized for theusage of a wash/dryer for recycling 
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CONCtPr 


APPlIANCt CONCEPT RLOUll't.'iLNl S ANL flNALTHS CALCuIaTIOMS 9 11 ^ 

ecor^s/Ci^t^os/)6Lr >««« wber ^ j ^/^. 


i k 1 1 1 £ i £•* k £ 0 M I £ £ k ft !i .1 £ k !3 k !1 1 k 


COMPONENT 


AC . POWER 

Hlk.X>£l ® @ demand 

CYCLE PEAK AVERAGE ^cvcu')*'^ 

(REF) (HR) (WATTS) (WATTS) ®X(3) 


uhjx4^ -^o_ j.SjS^ 


DC POWER 

® ® DEfiAN' 

PEAK AVERAGE ^CYCUJ ' 

(WATTS) (WATTS) ®X(7) 


MAXIMUM 


. TOTAL 


l!lL£M£k £kftfti£k!ik!lis 


LOAz^- MmriLo^ 

JKi2L0/i^ 


(BTU/HR) 


t? C fO 


SENSIBLE 

(BTU/HR.) 




HEAT LEAK 
(BTU/HR) 


TO COOLANT 
(BTU/MR) 

-.3^.0- 




TOTAL !qS.C^(^C) ZIEJ^) Lo%.(J^^o) 

WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR ; 


OPERATIONAL PENALTIES 


MEAT LEAK COOLANT EIECTRICAL HEIGHT 

(BTU/HR/CYCU) (BTU/HR/CYCLE) (PK WATTS/CYCLE) (LB/MISSION) 


VOLUME 

(ftVmission) 





S3n 6.7 

total 118331 . 

BATTS/lYClf WATTs/CYCLL 

(BTU/HR/CYCLE) (BTL'/HH/CYCLE ) 


.18,0. 


...03X 

KC./MISSIPN 

(LI/HISnION) 


n'/HlSSION 
(f I '/MISSION) 
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APPLIANCE CONCEPT REQUIPCMENTS AND PENALTIES CALCULATIONS (CONCLUDCO) 

Cicj iujKKT^ uJ/Pl- s index nuhdep 3. L !. S' 


LiiLO wiiitil/voiuME 5.Lay.I£.£!l£NTS 


component (REF) 

a2£XT/ALCU2H/r -1-C2J^) 

CLfz/MmjLLoxds^ 

LfJlf^CL Ui!t) 


weight 

(LBS) 

2^^ 




VOLUME 

(FT>) 




TOTAL 


33>3 ClS .^e] 


KG (LBS) 


.zei (jojs )\ 


(FT3) 


TYPE 




SOLID iXPENDABlE WT/VOL RiftUiRLML!lIi 

© (D © ® 

© WT/UNIT (RIF) UT/CYCLE VOL/UNIT (PET) VCl/CYflE 

(PKG.WT/UNIT)(REF) ®X© (PKG. VOL/UNIT ) (REF ) (l)xi«) 

UNITS/CYCLE(REF) (LB) (LB) (FT’) (FT’) 

.0013 .oS^tL-Zi^) ..^OQ9J 

I : rorszav^) ^ais .--nois.. 


TOTAL WT. 

■mission 


TOTAL VOL 
mSSION 


lYCLtS/DAY 


.JS 

CYCLIS/DAY 


-».v0/63 ... 

TOIAL hi, l-YCLE 

(LB) 

_ X ^OlZ:>3. 

TOT.Wf /CYCLE 
(LB) 

X 

DMS/MISSION TOT.VOl/CYCLE 

• (FT’) 


E® .0014 1 

TUIAL VCL/CYCU 
(FT-) 


OAYVMISSION 


20 A I 

KG flB) 


.188 

)0 fFTn 




TYPE 


G*5/LiauiO expen OABLii 

(D ® 

AhT. USED/CYCLE (REF) RECOVERY 

(LB) ' FACTOR 

(^J . J - , P C O^.. 




LOSS. J^^AL ry 

oyY'uLjj (CJ/PL .QPJ> 2l% 


J.r,.<2003 

M/Li 


REdylREHENTS 

AMT.RECnVLRrD/CYCLE 

®,; 5 ? 


M/a. 





® 

AMT LOSI/CYCLl 

(D-'l 

•(ldT 

.^OQJ23j2L.. 

^I202J3IZ 


2® ^^3. 


'TOTAL WT. 

■xissior 


!£ X 184- \ ,QSo3 1 

■^■clWiat — -BXVs/MissfoN— Torn losTTcYCLr egIlR^ 


CB G> 


(IB) 


(t 0 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTEM Housekeeping H ABITABILITY FUNCTION Equ ipment Cloani ng 
APPLIANCE FUNCTION Surface Wiping 


APPLIANCE CONCEPT NO. /TITLE 6/Disposable Cleaning Coths/Disposabic Dry Wipes 

INDEX NO. 3.1. 1.6 REF. NO. 236,28 3 

DESCRIPTION The disposable cleaning cloths/disposable dry wipes concept is the 
system used on the Skylab applied to equipment cleaning. The terry cloth cleaning 
cloths. are wetted by depressing a water supply valve. The unit will provide warm 
water from a heated storage tank. After the cloth is used, it is squeezed using 
a manual squeezer unit. The water squeezed from the cleaning cloth is assumed to 
be recovered and routed to the water waste management system. Three cleaning cloths 
are provided per day for a maximum of 15 cleanup functions. The cleaning cloths 
are disposed of by deposit ini-o a vacuum dryer to remove excess water. The dried 
cloth is then deposited into the refuse system. The disposable wipes are 12 inch 
squares of 4 ply "wet strength" paper. One dry wipe is provided per cleanup based 
on ai maximum of 15 cleanup functions per day. The used dry wipe is deposited into 
the refuse system. 
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APPLlANCt CONCLPT PCQUII'CMLNIS W(0 PtNALTItS CAlCIJlATIONS 

C^7//s/0/S/>0£^QCff Z>/2f^C<J/J^uS 


INDC* NUKOfR 


'(a- 


COMPONENT 


t L e C T 

R I C A L 

POWER R 

L a u i R L 

M E N I S 



• 

A 

C . POWER 


0 c 

POWER 


USE^ME 

(D 

CD 

(F) 

OEKAND 

(D 

® 

ih 

OEM.ANO 

CYCLE 

PEAK 

AVERAUE 

(WATT-HR/ 

CYCLE) 

PEAK 

averanc 

(WAll-hk/ 

CYCIE) 

(HR) 

(WATTS) 

(WATTS) 

®xd) 

(WATTS) 

(WATTS) 

(OK© 

,o37£- 

- — 


— 

Ho 

/4o 


.0372 

S7.2 



• 



— 






* 



MAXIMUM 


jAd- 

MAXIMUM 


1 ti I ?- M Ml’ i l 9 y. i ?. I !i 1. 1 1 s 


lATCNT 

<BTU/IIR) 


SENSIBLE 

(BTU/HR) 


HEAT LEAK 
(BTU/HR) 


TO COOLANT 
(BTU/HP) 


UJm^L^JiirmLLO^. 
J£<^X<£K= 




--2AA. 


’ll. C 


JZA (//AX ZlUClQlX c!^^UlQlX B.13 (No) 

WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) WATT (Mu/HR; 


WATT (BTU/HR) 
% 


0 t ?, A I .1 g N A L P C N A L T 1 I S 

* • 

HEAT LEAK COOl ANT tUCTRICAL WEIGHT VOLUME 

(BTU/ilR/CYCLE) (BTU/HR/CVCLE) (PK WATTS/CVCIE) (LB/MISSION) (fT’/MlSSION) 


WATTS/CVCif HAITS/CKU 

(BTU/HR/CYCU) (BTU/HR/tYClf) 


KC/MISSION 

(LB/MISSION) 


K'/MISSION 

(n '/mismo;.) 
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appliance concept requirements ANO penalties calculations (CONCIUOCD) 

Df:r> p r,Cn M L cu ./tK^/lUc^ Pp'y cu//>cs index number 3. A /. C 


LiiL? “iiCHT/VOLUME ELUUl-, ements 


COMPONENT (REf) 



WEIGHT 

(LBS) 

S 2 . 4 - 


VOLUME 

(ftm 

US 

30d^- 

-dJ±. 


TOTAL 


■AhrPiSl^Al 



KG (LBS) 


M’ (FT’) 


TYPE 


S fi k 1 5 k * k E N 0 A B_ L E H T/y 0 L ? I 9 k I R E M E N T S 


® @ ® 

® WT/UNIT (REF) WT/CYCLE VOL/UNII (PFF) 

(PKG.UT/UMT)(PEI ) (PKG.VOL/UNIT)(REI ) 

UN1TS/CYCLE(REF) (LB) (LB) (FT>) 


© 


VOL/CYfl F 



C u^r/fS 





^.JJ33.l .aiQ^Z, 

ZHW22KZfIL) 


E® 


^.oix 

IOTAL WT/Lrca 
(LB) 


TOTAL 'aTT. 
KISS I UN 


...IS .. 

CYCLES/DAY 


TOTAL VOL 
MISSION 


_ /5" 

CYCllS/OAY' 


. /84.. . 

DAYb/MIbSION 


i.e^. 


DAVb/MISSICN 

I 


(LB) 


101 .VOL/CYCLE 
(FT’) 


E® '. oiz U 

lOIAL V', I ,CYi Lt 
(H’) 

I ^ (z:32:'Udzjp\ 

KG (LbT 



HMZijL. 


TYPE 


9 * 5/k i 9 9 i 9 k * F k N 0 A B L E S 

® 

RECOVERY 
FACTOR 

US. (pM - 

^ o.Z- g /V/4 


AKr.USEO/CYCLE(REF) 

(LB) 




Ek9 9 Lkk”t NTS 
AHT.RECnvEPEO/CYCLE 

(lbT 




ZI/ZL 


mM- 


mja.-. 

d//A 


MM- 


® 

AMT lOSI/CYCLE 

(O-o) 

•(IB) 

^CPQdS^. 

.02.^ 

^..noaUji—. 


‘t 


E® .S 7 S- 


TOT At WT. 

"Hivsyor 


E® 


— CiiuMi — * * Tifi£“t^^cu * 

(I & (LB) 


k&Ti>1 

(z 0 
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SPACECRAf'T Space Station • 

•'I HABITABILITY SUBSYSTE M Housekeeping HABITABILITY FUNCTION Equipment Cleanin c 

^APPLIANCE FUNCTION Surface Wiping 

APPLIANCE CONCEPT NO. /TITLE 7/DisposabIe Wet Wipes/Reusables Dry Wipes 

INDEX NO. 3. 1.1. 7 REF. NO. 286,186 

DESCRIPTION The disposable wet wipes/reusable dry wipes concept is identical to 
concept 1, however reusable dry wipes are used for equipment drying. The terry cloth 
reusable dry wipes are 15 inches x 30 inches and are used a maximum of 5 times before 
washing. The wipes are washed and dryed after one day of usage and are discarded 
after 60 washings. The dry wipes are provisioned 3 per day for a maximum of 15 
cleanup functions. The concept is penalized for the usage of a washer/dryer for 
recycling the drying cloths. 
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CONCCPT 


APPLIANCC CCiNCtPT M (JUICI Ml NI S AND I'lNAlllCC CAUUt A1 IONS 
CL-l^UU CU/P<?S//?L-U£/)rjC(s. P/I c4j/ A-'o s IWDtK NUMbtR /. /, 7 


1 1 1 c T R I c. A ^ t 0 w t K K L i u L P. L M L !i I i 

AC . P OWER D C POWER 

® iif'S’.t) © @ DtiSo 

CrCLE PEAK AVfPAOE ^cm'cT^ AVIDAf.t ^aCllT^ 

COMPONENT (REE) (HR) (UATTS) (WATTS) ©XC?) (WATTS) (WATTS) ©X© 

AjljLlTJ/J^kJ/MlL(^) ^.032S- _J3.S... ._rr=_ _r=:;__ — 


. 

TOTAL MAXIMUM ' . TOTAL 


I H L B- M B. ?. 5 y J. B. E M E N T S 


LATENT StNSlRU MEAT LEAK TO COOLANT 

SOURCE (BTU/MR) (BTU/MP) (BTU/HR) (BTU/HP) 

Cd/Amf^-/L<m/^LOS^ rr 5.6 Q 

ma7j2J2:S^ rrr 


total IQ^..CC3L0) 2J/3C94B) /oS-C(3i^} 

WATT (BTU/MR) WATT (CTU/MP) WATT (BU'/MP) WATT (tlt'/H 



MAXIMUM 
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AFCLIA.NCE COfiCtPT RinulPCHlNTS AND PENALTUS CALCULATIONS (CONCLUOLD) 

r LL /t. r cu>/^eS//^i us^ecc P/zr index number 3 . 


tilLfi “lliill/iOLUMC *L!iy.I£L!lLN 15 


COMPONENT 


(REF) 

jLUa^) 




j^^Q. 


.ZZ_. 


S. 7 S (It 

KG (LBS) 


M> <FT>) 


i 5 k i 5 i * P. L N 2 * 8 k £ ‘I .t/v P L R k 9 u i R L !1 k N T s 

© (D ® ® 

© WT/UNIT (REf) tn/CYClE VOL/UNIT (REF) Y01/C»riE 

(PKG.WT/UfUT)(REF ) ©X© (PKG. VOL/UN ! T ) (PE F ) ©X© 

TYPE UNITS/CVCLE(P.EF) (LB) (LB) (n») (FT') 

ai£r.aJJ^2S L t01Sj.23i.) JiSllS JOOi:£-.^. 

l^CUSAiM ■ ^OCi^:SZ(^)..^OC20LtS^ .OQOOf^D& 


TOTAI WT. 

mssior 


total VOL 
MISSION 


£(i) ..,ois.i^s 

TOTAL bT/ltca 

(LB) 


, 75 :. _ 

CYCLLS/DAy 


CUS/UAY 


X ,^c?/;r/'A 5 ? 

DAYS/MISSIUN TOT.wf/CYCLE 

(LB) 

/( 5 f _ « ^oc^i^o>oe 

(ys/mission TOT.VOL/CYClL 


V® .Go/S(cCS 

total VU, CYME 
(FT ) 


Kb [ih) 


C (^VS/)'\ 

■m'f Tm''') 


G A 1/k J- 9 y. 1 P- L i P L N 0 A B L t $ R T 9 y 1 R E M t N T S 

m © .© 


© 

AMT.OSED/CYCLE(REF) 

TYPE (IB) 


recovery 

factor 

^tOCTpS 


© © 

AMT.RECOVEFFO/CYCLE AMT LOST, CYCLE 

©X© ©-© 

(ibT -UbY 

Z Z. Z^qotJI... 




£0 SZt. 


£0 


IS X 184 I .OS/Z! • Z4/.34 * S.C.^ •\U.Cn{l4C.t 

— ^trcLi/cAY* — “6 Ais/mTsstos— Tour'rosf/CYCiT — — — icm — 

B C 9 (i() B (D 
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HABITABILITY SUBSYSTTM H ousekeeping H ABITABILITY FUNCTION Equipment Cloanin o 

APPL I ANCE FUNCT I ON Surface Wipi ng 

APPLIANCE CONCEPT NO. /TITLE ^/Reusable Wet/Dry Wipes 

INDEX N0.__1i1_Li^ REF. NO. 236.186 

DESCRIPTION The reusable v/et/dry wipes concept is identical to concept 2 ; however 
reusable dry wipes are used for equipment drying. The terry cloth reusable dry wipes 
are used a maximum of 5 times before washing. The wi,) s are washed and dried after 
one day of usage and are discarded after 60 v/ashings. The dry wipes are provisioned 
3 per day for a maximum of IS cleanup functions. The concept is penalized for the 
usage of a washer/dryer for recycling the cleaning and drying cloths. 



C2-382 . 





I 


1 I , r 

- DMI85Clf. 

APHIAMCC CONUPT PLgu|l<r«lt(IS AND KNi.tIItS CALCUlATICNS 

wtmJi/j:£j/^/jSLiLJLfiiT/pu y' u^f/^cis ikwa NUMCtP .^^AAjSL 

I i L 1 1 E 1 ^ * k E 0 w f p E k 1 u I R M N T s 

AC PPWfP DC POwfP 
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' , TOTAL 


1 E k E E * k E k 9 ” f. E f E I 5 
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r::^ ^6 .S43^ 
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APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS (CONCLUDED) 


CONCEPTcf 


co//>e^ 


INDEX NUMBER 3. /. /. ^ 


IlliP wiI5.!l I/VOLUME iiauj. 



WEIGHT 

(LBS) 




VOLUME 

(FTM 

J(o 


TOTAL 


t3.( 
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C 3J8) 


KG (LBS) 


M3 (FT 3) 
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TOTAL WT . 
'KIS'STON' 
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MISSION 


SOuiD iXPENOABLE. W I/VOL !.l.a!JiEL!iL!iIi 


© , 
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(PKG.WT/UMT)(REF) 
(LB) 


© 

UN1TS/CYCLE(REF) 

.OI(p~l ... . 


WT/CYCLE 

(1)X(|) 

(LB) 


© 

VOL/UNIT (REF) 
(PKG.VOl /UNIT)(PEF) 
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VOI./CYCLE 



/S 


CYCLES/DAY 

Ty^C^oa'y” 


E® ^000.214^....... 

TOIAL WT/CYCLE 
(LB) 

16.^. X .OOOI Z^ 


DAYS/MISSIUN 


^'tot.wT/cYcIe 

(LB) 


X X 

OAYS/MISSION TOT.VOL/CYCLT 

‘ (FT3) 


«?3? 

OQOcyfzi.. 


T.® .ocoioz^ 
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(FT 3) 

\ ~rrss ~ ~jrm \ 

KG fLBTN ' 
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: HT-OTTf---- 
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© 

AMT. USED/CYCLE (REF) 
(LB) 

__s: 
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L® _J^Z. 


'i 


® 

RECOVERY 

FACTOR 


© 

AKT.RECOVERFD/CYCLE 

®X(|) 

(lbT 






© 

AMT LOST/CYCLE 

©.•© 

■(lbT 




E® .0 0 5^. 


Wior ■ Z5' X /e.4 \ . • J£J^ * • \l:i l<^ 

tYCLE/OAY ^AVS/MISSIoN T5^TAl lOST/CYCLE KGTLB^ 

(t © (LB) (r O 
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SPACCCRAFT Space Station 

HABITABILITY SUBSYSTEM Housekeeping H ABITABILITY I UNCTION Equipment Cleani ng 

APPLIANCE FUNCTION Surface Wiping 

APPLIANCE CONCEPT NO. /TITLE 9/Reusab1c Cleaning Cloths/Dry Wip es 

INDEX NO. 3. 1.1. 9 REF. NO. 236,237,245 

DESCRIPTION The reusable cleaning cloths/dry wipes concept is identical to concept 
5; however, reusable dry wipes are used for equipment drying. The terry cloth reusable 
dry wipes are used a maximum of 5 times before washing. The wipes are washed and 
dried after one day of usage and are discarded after 60 washings. The dry wipes are 
provisioned 3 per day for a maximum of 15 cleanup functions. The concept is penalized 
for the usage of a washer/dryer for recycling the cleaning and drying cloths. 
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APPLIANCC CUNCLPT PtQUlRLMniTS m PtNALTUS CAlCUlATlONS 
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m) 


USEjfjiif 
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(MR) 


® 

PEAK 

(WAITS) 


AVERAGE 

(WATTS) 


DEKANO 

(WATT-MR/ 

CYCLE) 

©X(^ 


£oo__, 

MAXH1UM 


TOTAL 


® 

PEAK 

(WATTS) 


AVERAnr 

(WATTS) 


i^LZn/ xmiL( 23 C.) .. £^ 3 7 S. _^5L 
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TO COOIANT 

(BTU/HR) 

(BTU/HR) 

(BTU/HP) 

— 
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WATT (BTU/HR) WATT (BTU/HR) WATT (BIJ/HR) WATT (BlU/H") 


SOURCE . 






operational PENALTIES 


THERMAL 

HEAT LEAK TO COOLANT 

(BTU/HR/CVCLE) (BTU/HR/CYCLE) 

— • 

: dSJ.^ 


ELECTRICAL WEIGHT VOLUMt 

(PK WATTS/CYCLE) (LR/HISSION) (ET’/HISSION) 

-^.o . -.JLZl.... 

-- 31,1 _ _/ ^V- 


V 

ip 
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WATTS/CVCIL 

(BTU/HH/CYCIE) 
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APPLIANCE CONCEPT REQUIPEMfNTS AND PENALTIES CALCULATIONS (CONCLUDED) 

d.L07//S/ 0/7 Y' cU/Z^C:. ^ INDEX NUMBER 


COMPONENT 


£.1112 “.lll!!.l/yOLUME R12y. ill!ll!ili 

WEir.HT 
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VOLUME 

(ET 3 ) 

3.^ 


14^,14- 
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.ns 


M’ (FT») 
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© ® 0 ® 

© WT/UNIl (PEE) WT/CYCLE VOL/UNIT (RET) VOl/CYCLE 
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~3Io.cSSZZ 


TOTAL WT. 
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CVCLLS/DAY 
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^oo.i£ia.. 
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Z© 
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KG' (l'B') 


.07^^ "u:g3) ] 
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® ® 
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® 
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. .^2 ■/ 4..?<r 
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SPACECRAFT Space Station 

HABl TABI L I T Y SU BSYSTEM Housekeeping H AB I TAB I L I T Y I- CT I ON Equipme nt Cleanin g 

APPLIANCE FUNCTION Surface Wi ping 

APPLIANCE CONCEPi NO. /TITLE 10/D1sposab1e Cleaning Cloths/Reusable Dry Wipes 

•INDEX NO. 3.1.1.10 REF. NO. 236,283 

DESCRIPTION The disposable cleaning cloths/reusable dry v/ipes concept is identical 
to concept 6; however reusable dry wipes are used for equipment cleaning. The terry 
cloth reusable dry wipes are used a maximum of 5 times before washing. The wipes 
are washed and dried after one day of usage and are discarded after 60 washings. 

The dry wipes are provisioned 3 per day for a maximum of 15 cleanup functions. The 
concept is oenalized for the usage of a washer/dryer for recycling the drying cloths. 
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zz 
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A 
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appliance concept requirements and penalties calculations (CONCLUDED 
mt m/o/D/syc£j)ALr cco7^/s/Mi:OS/f3tM index numuer S./J./O 


Llil£ yiiSHT/yoky.!!! B.liy,i£L!liNli 
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TOTAL 


(yj}.t3)\ i ,&9 




TYPE 
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(PXG.WT/UN1T)(REF) 
UNITS/CYCLE(REF) (LB) 

.2 


KG (LBS) 
W T/V C L 


M» (FTD 


^nOQJ±3_ 


REpUlREMENTS 

(3)"" ®"~ ® 
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■fflisior 


total VOL 
MISSION 




CYCLES/DAY 
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SPACL'CRAFT Space Station 

HABI TABI L I T Y SUDSYSTF M House-keeping H AD I TAB I L IT Y FUNCTIOA Equipment Cleanin g 

y^PPLlAB'C: FUA’CTIO:.' Surface Wiping 

4 ’ 

APPI.IANCE CORCFPT NO. /TITLE n/Spongcs/Enc1osed Wetting Uni t 

'INDEX [JO. 3.1.1.11 REF. NO. 236,170 

DESCRIPTION The sponges/enclosed vvetting unit concept uses the ivetting unit de- 
scribed by concept 1. The sponges are compressed and are used for pickup of spills 
of any type and general cleanup. The sponges are made of cellulose material which 
pynanH<; tn apnrnyimat.ply 15 times its compressed 'Volume when soaking up liquid. A 
single compressed sponge is 5 inches long by 1.6 inches wide by .25 inches depth. 
The sponge volume is 2.0 cubic inches and weighs 18 grams. The wetting unit is 
used for wetting/wringing the sponges during cleanup. The sponges are used for 
cleanup and drying. Five sponges per day are provisioned for a maximum of 15 
cleanup and drying functions. Each sponges is used 3 times and discarded into the 

refuse system. 
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APPLIANCE CONCEPT RL'jUlPfMfMS AND PtNAlTItS CALCUI ATION^, 
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appliance concept REQUIPtMENTS AfiO PENALTIES CALCULATIONS 

CONCEPT cs L o&eD cucrr/^ uAj/r 
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INDEX number 3.L l.l I 
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COMPONENT 




(REF) 

-1/^; 

XJ^J 


WEIGHT 

(LSS) 


IlJx 


VOLUME 

(FTM 

3S 




TOTAL 


2^AC> (U .9S) 

XG (LBS) 


. /Z^ /'4.S^.)^ 

M’ (fT>) 


TYPE 

>3Po^Ct£ 2 


ifiki D expendable WT/yOL REgUiREMENTS, 
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SPACECRAFT Space Statio n 

HABITABILITY SUBSYSTEM Hous okoopinfi H ABITAniLITY FUNCTIOU Equipm ent CIcanitvj 

APPLIANCE FUNCTION Surface Wiping 

APPLIANCE CONCEPT NO. /TITLE 12/Spon qcs/ SkyIah Hotting Unit 

‘INDEX NO. 3.1.1.12 rEF. NO. 

DESCRIPTION The sponges/Skylab v^etting unit concept is identical to concept 11; 
however the Skylab v/etting unit is used for ..ponge v/etting/rinsing. 
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ACPUANCt CC/NCtPT Kt«'.JlPEM!NTS WD PENALTltS CALCULATIONS 
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(BTU/HR) 

(BTU/HR) 
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A*-?lIANCt CO'iCtPI RtQUlPtMtNTS ANO PfflALTUS CALCULATIONS (CONCLIOED) 

CONCEPT ! 2 /5^('^^/6L\S/^ Kyc/}G u^/r index nuwccb 3JJ. /, 
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HABITABILITY SUBSYSTEM ^-0 Housckpopim , 

HABITABILITY FUNCTION Refuse Managoment 


APPLIANCE FUNCTION Manual Collection 


NUMBER OF CONCEPTS CONSIDERED 3 


ASSUMPTIONS 

1. The manual collection of refuse utilizes crev/man collection of refuse. The 
collection devices considered v/cre bags and stationary containers. 

2. The refuse mix used for the compressiblc/noncomprossiblo refuse is summarized 
on the next page. The refuse mix v;as based on reference 203. 

3. The total compressible and uncompressible refuse volume v/as divided by the 
volumetric capacity of the collection devices to obtain the total number of devices 
required for the missions. 

4. The stud' assumed no compaction for the compressible t.ash collection devices. 
Reference material stated that 20 percent coiupressible v/as possible by manual 
compaction by the crewman. However, the conservative approach was taken by 
assuming no trash compacMon because of the variety of collection devices presented 
the 20 percent might not always apply. 

5. The weights and volumes of the refuse from all sources are supriarizeH in 
Table C2-6. 
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TRASH 
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PISPOSAL 


BAGS 


TABLE C2-6 


SPACE STATIOn/SHUTTLE REFUSE 

SUMMARY 




SPACE 

STATION 

(LBS) 

SHUTTLE 

(LBS) 

SPACE 

STATION 

(FT3) 

SHUTTLE 

(FT?) 

COi'iPRESSIRLE 

Health & Safety 

11.10 

1.296 

11.59 

.372 

Crew Quarters 

120.62 

115.4 

128.7 

2.39 

Food/Drink 

566.2 

32.93 

13.08 

.993 

Crew Hygiene 

171.32 

107.58 

129.36 

2.48 

ECS 

0 

0 

0 

0 

RCS 

0 

0 

0 

0 

Power 

0 

0 

0 

0 

Structural Maintenance 

21.15 

.236 

.281 

.030 

Communi cations 

0 

0 

0 

0 

Data Collection 

.25 

0 

.006 

0 

COMPRESSIBLE REFUSE TOTAL 

890.64 

257.44 

283.02 

6.265 

NOHCOMPRESSIDLE 

Health & Safety 

0 

0 

0 

0 

Crew Quarters 

0 

0 

0 

0 

Food/Drink 

0 

0 

0 

0 

Crew Hvgiene 

0 

0 

0 

0 

ECS 

0 

0 

0 

0 

RCS 

0 

0 

0 

0 

Power 

0 

0 

0 

0 

Structural Maintenance 

0 

0 

0 

0 

Communi cations 

0 

0 

0 

0 

NONCOMPRESSIBLE REFUSE TOTAL 

0 

0 

0 

0 

COMPRESSIBLE 

Health & Safety 

144.0 

10.80 

5.14 

.386 

Crew Quarters 

0 

0 

0 

0 

Food/Drink 

3975.56 

314.12 

158.37 

12.237 

Crew Hygiene 

61.42 

2.67 

3.64 

.095 

_CS 

36.98 

6.95 

.57 

.43 

RCS 

1.75 

0 

.04 

0 

Power 

0 

0 

0 

0 

Structural Maintenance 

0 

0 

0 

0 

Communi cati ons 

0 

0 

0 

0 

COMPRESSIBLE REFUSE TOTAL 

4219.71 

334.54 

167.76 

13.15 

NONCOMPRESSIBLE 

Health & Safety 

0 

0 

0 

0 

Crew Quarters 

0 

0 

0 

0 

Food/Dri nk 

0 

0 

0 

0 

Crew flygiene 

11.38 

.39 

.72 

.002 

ECS 

26.17 

0 

.14 

0 

RCS 

207.03 

0 

13.43 

0 

Power 

55.16 

0 

.730 

0 

Structural Maintenance 

51.25 

0 

.206 

0 

Communications 

96.998 

0 

1.82 

0 

Data Collection 

8.31 

0 

.078 

0 

NONCOMPRESSIBLE 
S 

456.30 

.39 

17.12 

.002 
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SI’ACnCRAfT, jRccjStati on 

HABIT AIJ I L I T Y SUBSYSTi::*. Hous okoop ing hA!; 1 TAi; 1 1. 1 T Y rilf.'CT I p:.' R efuse M anageme nt 

APPLI AA'n; rilRCTIO:! Manua l CoI lGction 

APP 1 - 1 A:;CC CORCCPT NO./TIILP VI'astc/Trash Ba gs 

•junD: no. 3 . 2.1 .1 __Ror- no. 2.83.203 .170,2 97 

DLSCniPTIO.'l The v/astc/trash bags concept employs trash bags and disposable bags 
for refuse collection. This concept uses tlie bag concept used on Skylab. The trasli 
containers are mounted on the back side of collector doors. The collector areas 
are located in the food management, personal tiygiene, and other areas wliere signi- 
ficant amount of bulk refuse is generated. The study assumed 15 collectors for 
Space Station and 3 collectors for Shuttle. Trash entry into the bag is througfi tlio 
front of the collection door througli a slit in the bag. The refuse collection was 
based on its uncompressed volume. Disposable bags were applied for uncompressiblo 
trash. The disposable bags are iield during use by snaps located at various locaticais 
throughout the vehicle. Both types of bags’ have bag closure devices to seal the bag 
after filling. 
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APPLIANO. CONUPT HtQUiPLfMNIS AND PLNAniCS CALCUl AT IONS 
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INU* wnn^.2, 1, / 
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peak 
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AVERAGE 
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SOURCE 
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SOURCE 
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APPLIANCE CONCtPl ftCQUlRl'HNtS AND KNALTICS CALCULATIONS (CONCLUDCD) 
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SPACrCHAlT _Spaco_Stotiqn 


IIABl T/M' I L n Y S'u’!;SYST f.' liiousc^ooping 
hpVUhVXZ ru:iCTI0:! Manual Collection 


jlABlTAClI HY rUATTIONjpfus^nqnanoTOnt 


APPUAIJCi: C0:;CCPT no. /title 2/W astc R ecepta clos/Rcu sa ble 
•INDEX NO. 3. 2. 1.2 IJO. 170,160 


DLSCI’.H’TIO:.' The waste rcceptaclcs/rcusablo concept utilizes aluminum rigid trash 
containers with tops with perforated slits. Replaceable plastic liner bags are 
used for refuse transport. The containers are held to structure with steel spring- 
finger retainer strategically placed throughout the vehicle. The number of coniainers 
used for space station were 30 and 6 for Shuttle. The number of containers was based 
on the fact the collectors are at fixed locations within the vehicles. The same 
container was used for compressible and uncoi.ipressible refuse. The number of plastic 
liners provided for the concept were based on the refuse volume. The plastic liners 
wore assumed to be changed every 5 days based on volume of .68 ’rT^/col lector (15 
liners/5 days for Space Station, .634 liners/5 days for Shuttle). The liner volume 
was assumed to be .27 FT^ less than container volume to allow for positive closure. 
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.. .... 

DATS/MISSIUN 


E® - A 34?- ' 

TOIAL WT/CiCLL 

(LB) 

I /. J<;4- 

T'u.uf/ctcct 

(LB) 

X JZQ 

loi.vuL/waji’i.^Y' 

(n’) 


'i:® JZS7 

toial .,i,c»',t 


(ft') 


LG Tie) 

I :S7'6 ' C^i3.l)\ 

— : M'<Tnfl - 


TYRE 

M/A.- 


6i5/?i9yi0 EX?. EN0Ae_l£S *Egut,«EMENTS 

© © 

RECOVERY amt. REC^tvn, /CYCLE 

EACTOR (LB) 


© 

*HT.USED/CYCIE(REF) 

(CB) 


EO 


E® 


0 

AMT LC'.T/C'CLE 


TOTAL VT. 
"MISSION 


"TVI'lWy ‘ "IItSTmIOSIoT- * TOTArUST/CKlC 

(E © 


(LB) 


(t © 


'Vu'TrBi* 
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SPAC CCnAI'T spa ce Sta tion 

HADITABlLnY SUBSYSl Cl Housekeepin g ^HABI’. ABILITY rUHCTIOH Refus e Manageme nt 

APPLIANCE rUHCnO.T f’lanual Collection • 

APPLIANCE CONCEPT NO. /TITLE 3/Waste Re c eptaclos/Disposable 

INDEX NO. 3. 2. 1.3 rEF. NO. 170, 160 

DESCIIII'TION The waste receptacles/disposable concept is identical to concept 2 
using disposable plastic containers. Plastic liners were not used since the disposable 
container provides the means of refuse transport. The disposable plastic collectors 
are held to the structure with plastic spring-finger retainers. The spring retainers 
are strategically located throughout the vehicles (30 for Space Station; 6 for Shuttle). 
The number of plastic collectors were based on the trash volume (2.16 per day for 
Space Station; .83 per day for Shuttle) based on .95 FT^/col lector. The storage 
volume of the containers was based on a stacked configuration, i.e. like paper cup 
Storage. 
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APPLIAliCC CONCLPT W(Jl)IPl;*! II!S m PtHALTItS CALCULATIONS 

inocx nui^dcr 2 . /. 3. 


COMPONENT (REF) 

-jNj/t. 


E k i C T R I C A L P P W C R R t U 1 R k M L N T S 

_ ^ _C POWER 0 C 


CD 

.USk kllik 

CYCLE 

(HR) 


© 

peak 

(WATTS) 


© 

AVERAGE 

(WmTTS) 


DLI-WJD 
(WATT --HR/ 
CYCLL) 

®XC.^ 


POWER 


® 

PEAK 

(WATTS) 


© 

AVERAGE 

(WATTS) 


DEM/NO 

(WATT-MH/ 

CYC(E) 

®X(^ 


MAXIMUM 


TOTAL 


MAXIMUM 


TOTAL 


I ti i R M A k P L ft 0 1 B. k M k !i I s 



latent 

SENSIBLE 

HEAT LEAK 

TO COOLANT 

SOURCE 

(BTU/HR) 

(BTU/HR) 

(BTU/HR) 

(BTU/HR) 


M/A- 


TOTAL 

WATT (BTU/im) WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/HR) 




OPERATIONAL Pf 

: N A L T I E S 



$ 

SOURCE 

THERMAL 

HEAT LEA^ TO COOLANT 

(btu/mr/cycle) (BTU/HR/CYCLE) 

ELECTRICAL 
(PK WATTS/CYCLE) 

WEIGHT 

(LB/HISSION) 

VOLUME 

(R-/H1SSION) 


4^ 


-* t 


total . _ __ _ 

UATIS/CYCIL WATIS/CYCLE . 

(BIU/IIK/CYCLT) (imi/im/CYCLE) 
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APPlIANCt CONCEPT RCOUIRCMENlb ANO PENALTIES CALCULATIONS (CONCLUDED) 

CONCEPT 3 / UJ^ZTr LlL CC/'// !c.L t S. //VJ , AOS/1 £LC INDEX NUMBER 3. Z. I, Ef 
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tiilfi HiiitiJyvoky. ”L *I!l!Ji£t!i£!iTS 

WEIGHT 
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(US) 

//./o 
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(FT’) 
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iOki£ £1£ £N L E 

© 

^ WT/UNIT (PEP) 

(PKG.WT/UNIT)(RLr) 
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W T/V 0 L 


.. 96 > a?. 97/1 


M’ (FT’) 


REgUiREMENTS 

d» © 

WT/CWtf-Xi'}^' VOL/UNIT (REF) 
©X© (PKG.VOL/UNIT)(REE) 

(LB) (FTJ) 


© 

V0L/CJ(«« 




TOTAL WT. 

‘llTS'Sro N ‘ 
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TOTALJ/OL 
MISSION ' 


.A//A-- 

CYCCLS/DAY 


(AYS/MISS 


OAYS/MISSION 
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Z(i) __ 

TOTAL WT/CTCLE 
(LB) 

_ X 767- * 

TOT.wf/CYCLE 

(LB) 

_ X ,L 7 ^^_Jzt.o 4 - 

TOT. VOL/CYCLE 
. (FT’) 



TYPE 




6R5/ki&Ul£ expendables Riaui^REHENIS 

RECOVERY 
FACTOR 


© 

AMT.USED/CYCLE(REF) 

(LB) 


AMT.RECnvEPfO/CYCLE 

®x(?) 

(lbT 


© 

AMT LOST/CVCLE 

•{lbT 




ECD 


TOTAL WT, 

“hlSsTON X X « 

E)fllE/0/(V ~WYs7'H'IsTroN TCTXL'roTfTCY'fLT 

Ct Gl (LB) 


E© 


(X 0 


kTTlbT 
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HABITABILITY SUBSYSTFM 3.0 Housekpc-pino 


HABITABILITY FUNCTION 3.2 Refuse Monagenicnt 
APPLIANCE FUNCTION 3.2.2 Vacuum Collection 


NUMBER OF CONCFf’TS CONblDERED 


ASSUMPTIONS 

1 . The vacuum collection of refuse utilizes various types of vacuum cleaners. 

to assist in cleaning of • the vehicles, A central vacuum system was not considered 
because sizing of the unit is dependent on the detailed vehicle configuration. 

The configuration was not defined v/ell enough to size a represertative system 
•for trade purposes, therefore only hand held units were considered for the study. 

2. The vacuum usage was baseo on 24.5 minutes per day. This was based on the 
following rationale. 

(1 use/day) 8.5 minutes/day (1 hr/week)-general cleanup 
(3 uses/day) 6.0 minutes/day (2 rr.in/meal )-mcal cleanup 
(1 use/day) 10.0 minutes/day - emergency cleanup 

24.5 minutes per day (.408 hrs/day) 
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C0*4CEPT name 
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2 
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•' VACUUM CLEAKER (SK^LAB) 

- VACUUM cleaner (COMMERICAlI 

- Vacuum cleauer-ventgd to s^ace 



Vacuum Refuse Collection (Space Station) 

Concept Trade 
C2-417 
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PORTABLE V'CLUM CLEANER (SKYLAB) 

PORTABLE VAC'JLM CLEANER 
(CC-'-'ERCIAL) 

VAC'J’jr^ CLEANER VENTING TO SPACE 
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SPACCCI;A[T Spa ce Sta tion 

IIADITAi; I L I T Y SUCSYSTLM Ho useke epi ng n Ap, I TAI: 1 1. H Y ' l U'iCT I CNjcfu^Mlanaqo 

APPLIAmCL ru:;C7 lo:; Vacuum Coll e ction 

APPL1A:;CX COI.'CPPT ho. /title VPo>^^ah1c Vacijuin/Electric (Skylab) 

•INDEX NO. 3. 2.2.1 HEF. NO. MePac. 297,283 

DESCI;]l’TION The portable vacuum/elcctric is identical to the vacuum used on Sk>lab. 
The vacuum has a hose and pickup attachments to assist in vacuum pickup. The unit 
has a-strap and handle for carrying/using tlie unit. Vacuum cleaner bags were 
assumed to require changing once per week C.U2 cycles per day). 
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CONCtPT, 


appuancl cur.apr K'jt)irp*!*rs /c*:, r{N/UTi(s calliaatu-ns 

^ cr//'/C- INDLX Mrcfp 2^ 2^/ 




USE 

CYCLE 

COKPONENT (REE) (HR) 

^LQl- . 
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PEAr, 


q w E p 

fi £ Q IJ 1 P f 

I i 



P 0 W L 

P 

0 r 

P 0 W E 
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© 

(■D 

© 

© 

( 7 ) 

D5MA',n 

AVEPA:,L 

(W«T!fP/ 

CVCU) 

PEAK 
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(WAIT-.-/ 
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©*C" 
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(WATTi) 
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MAXIMUM 


Jl-7^' 
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b.L ?. L Q LI I P. f ?1 E N ! 5 


, SOURCE 




LATENT 

(BTU/HR) 


SENSIBLE 

(BTU/HP) 


HEAT leak 
(BTU/HW) 


.rrr. _26 ; 


TO COTjlAM 
(BTu/h;.) 


total 


WATT (BTU/HR) 


: 7 ^fi(^ 2 ) 76 , 5 ( 2 ^ 2 ) __ . 

WATT (BTU/HP) WATT (BTU/Hk) WATT (uTj/h! 


OfERATIONAl PENALTIES 


SOURCE 




The rma' 

MEAT leak to coolant 

(BTU/HR/CYCLE) (BTU/HK/CTCLE) 


electrical WEIGHT /OLUME 

(PA WATTS/CYCLE) (IB/MISSION) (rTVMISSI<"N) 


total 

WATTS/OCri 

(BTU/m«/C»lU) 


WATTS/CKU 

(BTJ/Mk/LYai) 


ItC/MlSSKN 

(LB/MISMCN) 


M^MINM* % 
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:ZVk-.y 


(/A -U1 ACJl 1‘AU/' 

Ar/JK/z^lAJ/AV 

A/KULALaLLUU 


WIK.MT 

(LBS) 




V0Ll«f 

(FT’) 


.a 


o 




total 


Hj.BI 


KG 


(LBS) 


I . 02 . 


£T 

M’ (fTM 


TYPE 




i 5 k i p. k * E k E p * p k k M jyy. P L E k Q y I E k ?! r E T s 

® LfT/UNIr (P!f) UT/Oat VOLA'NI! fPfT) 

(pKG.WT/uNir)(per) (pKG.voL/iriii )(i £■ ) 

UNITS,:YCLE(Rn) (lii) (LB) (Hi) 


voi /rv(i [ 

Eirr 


^jJl'070 ')....aojLciii. 


total VT. 

“Nhsicrr 


T_ M V-^L 
MlSSIur4 


# j A * 

cycLis/i!A< 


_./4Z 

t>'CLLS/2Ar 


£0 




.-/.S4 

DAyb/^‘l'/JK■N 


.. .i^/7 i:© .oc^c:aj 

total WT/trCLL Tu:-'< . L,U • 

(LB) 'ft') 

» ,<=>17 __ * [1320/* "" 

TOt-wf/CTCU KG (ll) 

(LB) 

* .<^a?k 767 . * .. 

TOT.VJL/CTL’a • ‘ ; 

(FT^) 
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=J //4 


• £ * .Vk i Q P I '' k * E k E P * P L t s E f Q P I. E L « k ^ I 


fcAtT.UStD/CYCl' (P[f ) 
(LB) 


© 

REUVfPY 

FACTOR 


© 

AMT.RECnvtttn/CrCLE 



A«T r 
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0 -Lli 

kLlT 


D© 


E© 


'total Uf. 


I _ * _ 
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S P A C r C n A r T spaf.o . S t_a t j o n 

IIAnnAlULITY SUnSYSini llou sckocping ^HABITABILITY ru:;CTIO:;ReXuj^.O‘inoilomn_^^^ 

APPL 1 A!<’CL f- UilCTIOIl Va cuum Collec tion 

APPLIAIiCr CO.’.'CCPT NO./1ITLL 2/Portab lc Vacuuin/Elcctric (Comm orci al) 

INDLX [.'0. 3. 2. 2. 2 HCP. N0._170 

DnrCKJPTlC’J The portable vacuuin/eicctric (coniinercial ) concept is the same as 
concept 1 except ttie unit is made of plastic and is a commercial unit ooeratinq on 
AC power. The unit is lighter than the concept 1 version, therefore was presented 
for the purposes of trade. The unit would require considerable development and 
was penalized for its development cost. Tne vacuum cleaner bags are identical to 
concept 1 and are replaced at the same frequency. 






CONCLPT . 


APPlIANCt COriCiPT PEf,'Un- 1 f'LMS AND PCNALIILS CALCULATIONS 

VC-/?7/c L c C rA /C, *^7nnAiCJ/)C j INDCX NU?-nCR ^. 7 .2 - Z. 


COMPONENT 

nmciC. 


1 k I C T R I . C A L POWER K L & 0 i E k I i 


(R£F) 

-(no) 


USf^^E 

CYCLE 

(HR) 

-JP2^ 


AC , POWER 


® 

PEAK 

(WATTS) 

z^o 


AVERAGE 

(WATTS) 


—(?)-- 

dc-and 

(WATT-MP/ 

CYCLE) 

©X(3) 


® 

PEAK 

(WATTS) 


DC POWER 


® 

AVERAGE 

(WATTS) 


DEfV.'iO 
(WATT •PR/ 
CYCU) 

0)X(i) 


240 

MAXIMUM ‘ 

IHERMAL R 
LATENT 

SOURCE (BTU/HR) 

.JMc^Ij2£. rz: 



• 


TOTAL MAXIMUM 


tota: 


1 1 p F M E N I S 



SENSIBLE 

heat leak 

TO COOLANT 

(BTU/I ) 

(BTU/HR) 

(BTU/HR) 

.SAA. 

.<4<, 

_ 


\ 


TOTAL ~ 

WATT (BTU/|{R) 


jpo_(:7Q 

WATT (BTU/HR) WATT (BTU/HR) 


WATT (BTU/mP) 


OPLEEliP.lAL EkEEkliL?. 


SOURCE 


HEAT LEAK COOLANT ELECTRICAL WEIGHT 

(BTU/HR/CYCLL) (BTU/HR/CYCLE) (PK WATTS/CYCLE) (LB/MISSION) 


VOLUME 

(ET’/HISSION) 


■J 



TOTAL 

HATTS/fTCLi WATTS/CYCU 

(BTU/im/CYCLE) (BTU/HR/CYCU) 


KG/MISSION "h'/MISSIPN 

(IB/MISSION) (IT’/MISSIUN) 
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APPLIANCE CONCCri RLQUiHf r^LNT S AND f'CNALTILS CALCULATION!> (CONCLUtUD) 

i//}c ao’/?! /, l l c://. vc c J iNotx number 3, ^ . ? . Z 


t i * ?. 0 “ i i G H I/v 0 k y H L E L S u 1 E t !1 L !!. I i 


COMPONENT (REF) 


Ai 2 ji£//Il/ij 3 :sX 
MCiJ L^ a f ..3-.LU//J.CiL3/Ki3 


WEIGHT 

(LBS) 

../n^a 




VOLUME 

(FT’) 


Z 95 


as. 


TOTAL 


'f. 73 (/ 0 {Hj 

KG (LBS) 


, 0/0 (S 7 S)] 

M’ (FT’) 


TYPE 

MCM/M. 


i 0 k i 2 I, E E k E 2 E ?. L E w 


UNITS/CYCLE(REF) 


© 

WT/UNIT (PFF) 
(PKG.WT/UNIT)(kET) 
(LB) 


T/y. 2 k E I 2 2 i E k E F 2 T _s 


© 


WT/CYCLE 



© 

VOL/UKIT (PET) 
'PKG.V 01 /UNIT)(FC; ) 
(FT’) 


© 

VOL/CYQE 

Tft>) 
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uQ/J— 3 aSI^ 3 iJ.O^J ..^J.oa. 2 ^. 


TOTAL WT. 
lirs'SlON’ 


TOTAL VOL 
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Jit ... 

CYCLLS/OAV 


L® 
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DAYS/MlSSIl'N 
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i) ......01 Z 

TOTAL HI/CYUr 
(LB) 

_ -'O/ 7 

tot.wT/cycUe 

(LB) 

J.OOJ 06 / 

TOT'.VOr/CYLLE ' 

. (FT’) 


total VOL/CYC.T 
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fitS/kiaUlD iXPENDABLES RLakl^LMj.NTS 

© ® 


TYPE 




AKr.USEO/CYCLE(REF) 

(LB) 


© 

AHT.RECOVtPrn/CYCLE 


RECOVERY 

FACTOR '^(LB" 


Qx^ 


© 

AMT LOST /CYCLE 

©-U) 

•(lbT 


E® E® 

koTAL HT. • ’ 

"mTssIon X _ X _ • ♦ 
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SP/\C C C VJ iFT Sp accost iiii Q n 

IIAl'.lTAni L 1 T Y SUBS YST [ : 1 Housek eeping ^||AB 1 TAB I L I'l Y fUBCT I C^MTlsoJIanafiorTiont _ 

AJ’I'Ll At;CE rii:;CTIo:i Va cuum Collection ' 

April A:;c: concept no. /title 3/Po rta l^lo Va c uuia/Spa ce V ontinn 

•INDEX NO. 3, 2. 2. 3 rEF. NO. 1022 

DESCRIPTION The portable vacuuin/space venting concept uses a vacuum unit vented to 
space. A maximum 14.7 psi delta pressure is available, hov;ever the filter required 
will reduce the possible suction at the pickup nozzle. The concept was tried on 
Apol'jo, but did not provide enough suction. Proper design of the hose and pene- 
tration in the vehicle shell can make this unit operational. The collection ban 
used in concepts 1 and 2 serves as the filter and refuse trap. The flow used 
was based on the concept 1; 10 CFM. Venting overboard is allowed, since the 
vented gas is filterd and clean. 
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WM'llANCi CUNCIPr PLftAUirS CAL; MATICNS , Z> ^ 
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TOTAL 

KAXlMun 


TOTAL 


I H E R R R L R t q u i R c m e n j s_ 

LATENT SENSIBLE HEAT LEAK TO COOLANT 

SOURCE (BTII/HR) (BTU/HR) (BTU/HR) (BTU/tiP) 


WATT (BTU/HR) WATT (BTU/HR) WATT (BTU/MR) WATT (BFU/HR) 


SOURCE 


q p r R A T 1 P N A L 


P E N A L T I E S 


HEAT LEAK 
(OTU/HR/CYCLL) 


TME.RI’IAL 

TO com ANT 
(BTU/HR/CYHr) 


ELECTRICAL WEIOHT 

(PK WATTS/CYCLE) (LB/MISMON) 


VOLUME 

(fTVMlSSION) 


4 !| 


TOTAL . 

WATTS/fYCLI WATIS/OUE 

(BTl!/HR/CY(lJ ) (BTU/.i;-7CYCLE) 


' KC/MI^SION M VMlNSinN 
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appliance CONCCrr NEQi:II'L:''EMi AND I'ENAUItS CALC'Jl M iD'i'j (CONCU'lirD) 

CONCEPT ^ i^/)C ui»r / ::y/>cc t/'cA/r/A/Cf index ndmclp .Z.Jy 
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FACTOR 
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2-1 




l 

* HABITABILITY SUBSYSTTM 3. 0 llous cl.cf'pirKj 


HABITABILITY FUl.'CTIO:; 3.? Refuse* ru.naqcirent 


APPLIANCE rui;CTI0N 3.?. 4 Refuse Processim 


NUMBER or CONCEPTS CONSIDERED 


ASSUMPTIONS 

1. The refuse process incj of refuse utilizes, ccr.jpaction , sliredding, incineration, 
and deconiposition metliods for processing. The slireddcfs were cosihined with other 
processing concepts , such as coii'.pac' orsto increase the efficiency of refuse volume 
reduction. Slircdders were not considered as a separate mctfiod for trasli proccssintj 
since it actually increases tlic refuse volume and requires the aid of a compactor 
or incinerator for reducing refuse volume. 

2. The refuse mix used for the compressible refuse volume is summarized in 
Table C2-6. 

3. The incineration and decomposition concepts 9 through 12 were considered only witli 
shredders. Reference data indicates stiredders are necessary to adiicve efficient 
performance of these units. 
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S PAC n C R A I' T _S p ac o $ t a t i q ii 

HABITABILITY SUBSYSTLM Hou sckcoping _f1AB I TAD I L IT Y FUIXT I ON Rofuso fUi nafu -r:;«Mit 

APPLIANCE rUiiCTION Rofuso Procof^s i mi; 

APPLIANCE CONCEPT NO. /TITLE VCompactor-Air Pressure 

INDEX NO. 3. 2. 4.1 203,123,170,270 


DESCRIPTION The compactor-air pressure concept uses air pressure against a piston 
for refuse compaction. The compactor is used for dry and moist compactiblc refuse. 
The unit provides a sterilant to the waste to prevent bacterial growth. The refuse 
is placed into a waste storage hag in the compactor. The compactor is actuated 
and compression of the refuse is accomplished using cabin air pressure of 40 nsi. 
The piston used for the study 'w'as 9 inches square which results in 4000=^- of com- 


paction pressure. The curve (see Fig. C2-1 ) from reference 123 shows 30 psi is 
more than adequate to attain a 0,2 compression ratio. The uncompressed refuse 
volume per day 2.45 FT^/day, for Space Station and .947 FT'^/day for Shuttle', was 
divided by the compactor volume of .47FT3 to determine the uses per day. Prior to 
tying the waste storage bag liner a sterilant capsule is placed into the bag. 

After tying, the capsule is broken releasing the sterilant gas. 
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Pressure, psi | Compactor 

Figure C2-1. COMPOSITE COMPACTION DATA FOR TRASH MIX'JRES 
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SPACCCRArr S pace Station ' ' ' 

HABl TADI L I T Y SUBSYSTC l Hou^'C^^L'epinn H ABITAB 1 1. 1 T Y FU.'.'CT I ON flaricHici.v i,l 

/PPLIANCe FUNCTION Processing . 

APPLIANCE CONCEPT NO. /TITLE ' P/Conipactor -Vagui::! 

'INDEX NO. ?.2,4.2 REF. NO. POT, 1 23, 1 70, ?70 

DESCRIPTION The compaclor-vacuiiia concept is identical to concept^! vjith the 
exception that a vacuum is used to apply tne compaction pressure. Ttie maximu:i 
pressure available is 14.'/ psi, therefore, using tlie same size compacted, the 
compression ration will be 0.35. Tlie uses per da-y is tlic same as concopjl 1, how- 
ever more bags will be used per mission duo to the lower compression ratio. Cabin 
air is lost each time the unit is vented to vacuum. VenLiriy uvet board was allov/ed, 
since the cabin air is not contaminated. 
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SPACECRAFT SoacG Station — . ' . ' 

HABITABILITY «;im<;YSTr H lln,i>.ck^cDino H ABITABILITY FUHCTIOHB'sT'-S'^ Itonjqemont. 

APPLIANCE FUNCTION ^el^use Processing 

APPLIANCE CONCEPT NO. /TITLE ' 3/Compactor-Hot or- 


3.2.4. 3 


REP. HO- 203.123.170.270,202 


DESCRIPTION The compactor-niotor concept is identical to concept 1 with the 
exception that a motor is used to apply the compaction 

a linear actuator. The compactor actuation and loading was assumed to be identical 
to .concept 1. , 
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• SPACECRAFT Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Manageme nt 

^APPLIANCE FUNCTION Processing . 

APPLIANCE CONCEPT NO. /TITLE ' 4/Compactor-Manual ^ 

• • 

'INDEX NO. 3. 2* 4. 4 REF. NO. 160 ; 

DESCRIPTION: The compactor-fnanual concept is a manually actuated piston refuse 
compactor. The manual compactor cannot be the same size as concepts 1 through 3 
because of the crev/man physical limitations. The concept requires a larg- amount 
of .crow time because of its smaller size increasesits uses per day. The design 
utilizes a piston actuated by a lever which contains a double acting ratchet 
mechanism and a pinion gear which drives a gear rack shaft. By an up and down • 
.pumping action, the piston compacts the refuse. The same waste bag weight and 
volume is assumed for this unit since it processed the same volume of refuse as 
' concepts 1 through 3. . * 
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, WlIANCt COHCtAT RtggiRtritNtS AND RCMALTUS CALCULATIONS 

coHCtA T.^/^ / ?///^^ /ac? > n;/;A/c//ta ‘wm wumbcr 3 . 2 ,^ 1. 4 
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INDEX HUMBER 3.2.44 


£12.10 H£i£!ll/2.0ky.!ll. 


COMPONENT (REF) 

(/A/^ujr>LS, (/G o) 

^£jauiLLT.m/^uda.^y- 

Sjjnsia J]'C^Q^J2liCS 


TOTAL 


WEIGHT 

(LBS) 


..4.&Z 


■33.7S (m) 


KG (LBS) 


VOLUME 

(FT») 


J£ 


.P. 


.4-jt (3 


S3Z (/S^ 


HJ (FT’) 


(D 

VOL/CYCLE 


SOLiO EXPiNDABlE WT/VOL EiaUlEEHENIi 

® . (D © 

© HT/UNIT (REF) WT/CYCLE VOL/UNIT (REF) 

(PKG.WT/UNIT)(REF) ©X(|) (PKG.VOl/UNIT)(REF) ©X® 

TYPE UNITS/CYCLE(REF) (LB) (LB) (FT>) ^T^) 

,0147 , .Q1Q$. 

.— 


t otal >g . . 

t^tsston Z4.3 X ___ 

, £ycles/oay days/mission 


TSTAL_VPi 

MISSION 


c^us/oAy 


* BAlS^^SIOTT 

I 


TOTAL WT/CYCLE 
(LB) 


fOAOi 

totTwT/cyc 


a. 


TOTTwr/CYCLT 

(IB) 


X # 


QOlOl_ 

oTTvOl /cycle 
(ET») 


73(^^.00103. 
^otal yol/cycle 
(FT>) 


UIMETZSML 

KG (LB) 


I TlTl 7^ 
. w'ifvr 


TYPE 

M/A. 


£&5/kiaiti& LitiNOABiES E£ftuiEiHi!lIi 

® NFCnEny AMT.RECOV^C 

AKT.USEO/CYCLE(REF) RECOVERY 

(LB) ' FACTOR (LBI 


amt.recoveTeo/cycle 

®;g’ 


,s<S 


AMT lOST/CyClE 


E® 


2 ® 


^ TOT AL. WT 


' CVCIT/0 A7 — * TW57HRirar~ * TomresTmT 

. Cl © 


(LB) 
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^PAnFCRAFT Space Station 

HABITABILITY <;im^Y<;TF M Housekeeping H ABITABILITY FUNCTION Refuse Manauemont 

APPLIANCE FUNCTION Refuse Processing 

APPLIANCE CONCEPT NO. /TITLE ’ 5/Compactor-Air Pressure w/Shre dder 


'INDEX NO. 3. 2. 4. 5 


REF. NO. 203, 123. 170, 270, 202 


DESCRIPTION: The compactor-air pressure with shredder is identical to conppt 1. 

with the addition of a shredder. Reference 202 stated that dry waste can be 
compacted more efficiently if previously shredded. Reference 123, see curve at 
front of appliance function section, test data does not indicate shredding will 
accommodate any change in compression ratio since the curve becomes asymptotic to 
the force line for this compactor. However, the shredder was added to the air • 
•pressure compactor for the purpose, of comparison. The shredder is a commercial 
type used to shred paper and could with modification handle moist shredable 
’ waste. The units v/ere based on one use for each of 3 meals, 2 scheduled cleanups, 
.3 spills (unscheduled), and 3 miscellaneous for paper, books, etc.. The time per 
use was assumed to be 3 minutes. Shredding of solid wastes was not considered 
by this concept. . . 
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AmiANCE CONCEPT REQUIREMENTS ANO PENALTIES CALCULATIONS 
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CONCePT 


APPLlAHCt CONCEPT REQUIKEMENTS AND PEHALTItS CALCULATIONS (CONCIUOLD) 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Refuse Management 

^APPLIANCE FUNCTION Refuse Processing 

APPLIANCE CONCEPT NO. /TITLE 6/Compactor-Vacuuni w/Shreddor 

INDEX NO. 3. 2. 4. 6 rEF. NO. 203,123,170, 270, 202 

DESCRIPTION : The compactor-vacuum with shredder concept is identical to concept 
2 with the addition of the shredder described in concept 5. The compression 
ratio was changed from 0.35 to 0.2 based on the increase of compacting efficiency 
using a shredder. • ^ 
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CONCEPT/ 


APPLIANCE CONCEPT REQUIREMENTS AND PENALTIES CALCULATIONS 
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SPACECf^Ari space Station 

HABITABILITY SUBSYSTE M Housekeeping H ADITADILITY FUNCTION R pfijsc Mannaom ont 

APPLIANCE FUNCTION Refuse Proc es sing 

APPLIANCE CONCEPT NO. /TITLE 7/Conipactor-Motor w/Shrcdclor 


INDEX NO. 


3. 2. 4.7 


REF. NO. 203, 123. 170. 270. 202 


DESCRIPTION : The compactor-motor w/shredder concept is identical to concept 3 

with the addition of the shredder described in concept 5. 
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. APPLIANCt CONCtCT PCgUIPCKlNIS AND PtNALTlES CALCULATIONS 

CONCEPT oc;/strAh.-/)/>iP(ii . index nuhuea 3. 2,^.1 
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SPACCCRAFT Space Station 

HABITABILITY SUBSYSTE M Housekcoping H ABITABILITY FUNCTION Refuse Managemen t 

APPLIANCE FUNCTION Refuse Processing 

APPLIANCE CONCEPT NO. /TITLE 8/Compactor-MamiaI w/Shredder 

INDEX NO. 3. 2. 4. 8 REF. NO. 160, 202 

DESCRIPTION ' The compactor-manual with shredder is identical ‘■.o concept 4 witn 
the addition of the shredder described in concept 5. 
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SPACECnAI'T Space f. t.Ttion 

'' HABITABILITY SUBSYSTE M Hot isekeoping IIABITABIinY LUNCTICN Refuse Management 

^ APPL I AflC E FUN CT I ON Ilofiisc Procc scing - 

APPLIANCE CONCEPT NO. /TITLE 9/Inteqratod V aciiiCT neronpo<;f tion/Shredder 

INDEX NO. 3. 2. 4. 9 REF. NO. 100. 250 

DESCRIPTION: The integrated vacuum docompositi on/shredder concept ucilizes 

vacuum an:! high temperature to decompose the refuse materials into gaseous 
products which can be exhausted to vacdum. The shredder is required to expose more 
refuse area to increase the decomposition efficiency. The chamber requires cool- 
down period. The process does not require oxygen; however, requires power to 
sustain the chemical process for 21 hours. Two units were assumed based on the 
refuse volume and the 12-hour cooldown time required by the unit (one unit can 
be used once per day). Incinerable collection bags with a hydro'^hobic patch 
were used to eliminate the maintenance and microbiological probU,.is of filter 
replacement, since clogging is not anticipated v/ith collection bags which are 
replaced every 24 hours. The residual ash was not considered as a concept 
penalty. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Rofuso Mariagoiiient 

APPLIANCE FUNCTION Refuse Processing 

APPLIANCE CONCEPT NO. /TITLE I0/F1ush Flow Oxygen Incineration/Shreddcr 

INDEX NO. 3.2.4.10 REF. NO. I00> 250 

DESCRIPTION : The flush flow oxygen incineration/shrecldor concept utilizes a 

continuous oxygen flow to the collection chamber for the 12 hours required for 
incineration. The refuse is collected/shredded and inserted into the chamber, 
sealed in the chamber (no vent to vacuum), heat is applied for a specified time 
period. The resulting sterilized/ vaporized gas and vapors are exhaust to space. 
The valve is left open and heat is applied to bring the incineration temperature 
to 1000°F, while a controlled flow of oxygen is continuously supplied to the 
chamber. The incineration process takes approximately 12 hours v/ith 97 to 99 
percent reduction in refuse volume. Tv/elve hours are allowed for cooldown 
requiring two units per vehicle. The collection bags described in concept 9 are 
also used for this concept. 
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, SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Refuse Manageme nt 

APPLIANCE FUNCTION Refuse Processing 

APPLIANCE CONCEPT NO. /TITLE H/Pyrolysis/Batch Incineration/Shredder 

INDEX NO. 3.2.4.11 REF. NO. TOO, 250 

description: The pyrolysis/batch incineration/shredder concept utilizes a 

three-step prgeess to minimize oxygen consumables. The shredded refuse is 
heated to 250 F and held at this temperature for 30 minutes to ensure sterilization 
The vent valve is then opened and the water is flashed to space as a vapor. The 
chamber is then heated to 1200°F, with the vacuum valve remaining open, and the 
wastes are pyrolytically decomposed (vacuum decomposition) and the gases are 
vented to space. At the end of the pyrolysis process, the vent valve is closed, 
the chamber is charged with oxygen, and several batch incinerations are performed. 
The batch incineration step also reduces the ash residue from 12 to 2 percent of 
the total wastes processed. After final venting to space, the chamber cooldown 
takes 12 hours. The pyrolysis/batch incineration process is identical to the 
schematic shov/n for concept 10. The pyrolysis/batch incineration takes 12 hours. 
The collection bags described in concept 9 are also used for this concept. 
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SPACECRAFT Space Statinn 

HABITABILITY SUBSYSTEM Housekooping ^HABITABILITY FUNCTION Refuse Mana(|Gmcn t 

APPLIANCE FUNCTION Refuse Processing 

, ^ : 

APPLIANCE CONCEPT NO. /TITLE 12/Het Oxidization/Shredder 

INDEX NO. 3.2 .4.12 REF. NO. TOO. 250 

DESCRIPTION : The wet oxidization/shredder concept is a moderate temperature, 

high pressure catalytic process. The system employs an insulated chamber similar 
to the incineration and decomposition concepts. Shredded refuse treatment is 
accomplished by charging the chamber with 500 psYa oxygen at ambient temperature 
and applying heat to bring the chamber up to oxidation temperature. The final 
pressure and temperature are approximately 1750 psia and 500°F. The advantage 
of the wet oxidation process is the production of water which can be processed 
and reused in the spacecraft. The system requires a high pressure oxygen source, 
assumed in this study as a compressor. A stirrer would enhance the wet oxidation 
process, but was not considered in this study due to lack of engineering data. 
Based on two data sources, the process was assumed to take 21 hours, most of 
which is cooldown time (10-2 to 6 hours). The collection bags described in concept 
9 are also used for this concept. 
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HABITAOIUTV SUBSYSTE M 3.0 Housckcepirw 

HABITABILITY FUNCTION 3.2 Refuse Management 

APPLIANCE FUNCTIO N 3.2.5 Refuse Disposal 

NUI^IBER OF CONCEPTS CONSIDERE D 3 

■ I I ■ I ^ ■ I 

ASSUMPTIONS 

(1) Refuse disposal Includes concepts most likely to be used on near term 

spacecraft. The concepts consider vacuum storage, static onboard storage, and 
jettison to earth for aerodynamic Incineration. Disposal of refuse using rockets 
to the sun v/as not used, si net radioactive wastes' were not considered by the 
study. . . 

(2) The refuse volume and weight is based on the tabulation on Table C2-6. 

(3) The uncompressed volume of trash was used to size all of the concepts. 
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SPACECRAr Space Station 

t 

HABITABILITY SUDSYSTE H Housekeeping H ABITABILITY FUNCTION Refuse Managenio nt 
APPLIANCE FUNCTION Refuse Disposal ■ - 

^ ULUIIIL --..-II. I - . . --.C 

APPLIANCE CONCEPT NO. /TITLE 1 /Vacuum Storage 

index no. 3. 2. 5.1 REF. NO. MacDac, 283, 297 

DESCRIPTION • vacuum 'torage concept considered was the same as used for 
Skylab. Tne Skylab airlock was used as the means to deposit refur.e into the 
vacuum storage tank. The vacuum environment stops bacterial growth in the refuse. 
The internal volume of the airlock is 4.3 ft^ and was used to calculate the cabin 
air lost during each airlock refuse disposal cycle. The vacuum container was 
assumed to be a 10.4 foot diameter spherical tank fabricated of 6061 aluminum. 

The 10.4 foot diameter tank can be accommodated in both the Space Station and 
the Shuttle payload bay. Aluminum, 6061, was chosen as a material for the following 
reasons: (1) inexpensive, (2) easy to work, and (3) good weldability. The 

tank was assumed to be a pressure vessel with a maximum working pressure of 
14.7 psi. The number of uses per mission was based on the size of Skylab disposal 
and trash bags. The trash bags are fabricated of- a material which will retain 
water, but will also allow the bag to breath to allow pumpdown of the refuse to 
the vacuum pressure of the tank. Operation of the airlock was assumed to be 2 
minutes per cycle. 
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SPACrCRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Refuse Managemen t 

APPLIANCE FUNCTION Refuse Disposal 

APPLIANCE CONCEPT NO. /TITLE 2/$torage Bin/Container 

INDEX NO. 3. 2. 5. 2 REF. NO. .170 

DESCRIPTION* The storage bin/container concept employs a locker to store the 
refuse. Sterilant capsules were assumed for retarding the bacterial growth. 

The refuse was assumed to be collected by bags (Skylab, or equivalent, and 
transferred to the storage locker. A concept provides a sterilant capsule for 
each bag of refuse stored in the locker. The. capsules used for the study were 
2.25 grams each with a volume of .33 cubic inches. The walls of the storage 
locker were assumed to be aluminum. Sizing of the locker was based on the 
refuse volume including the storage bags. 
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CONCEPT 


APPLIANCE CONCEPT REQUIRCKENTS AND PLNALTIES CALCULATIONS (CONCLUDED) 
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( SPACrCRAfT Space Station 

HADITADILITY SURSYSTt M Housekeeping H ADITAniLJTY FUNCTION R efuse Manageme nt 

APPLIANCE FUNCTION Refuse Processing 

APPLIANCE CONCEPT NO. /TITLE 3/$o1id Propellant Refuse Rocket 

INDEX NO. 3. 2. 5. 3 REF. NO. 202 

DESCRIPTION* solid propellant refuse rocket concept utilizes a rocket to 
jettison refuse to earth for aerodynamic incineration. The study assumes the 
refuse is jettisoned from a 300 nautical mile orbit using an incremental 
velocity (AV) of 434 feet/second to alter the rockets velocity to cause it co 
reenter the earth atmosphere. Atmosphere drag at the 300,000 foot re-entry 
altitude chosen for the calculations (reference 202) is of such magnitude as to 
cause the trajectory to degenerate rapidly. The equation for a minimuni energy 
Hohmann transfer ellipse were used for determining the required velocity incre- 
ment for reentry. A solid rocket was chosen because a solid rocket is easy to 
use and transport, and may be fired with simple electrical circuits. The ability 
of. Solid propellants to withstand long storage periods at extremes in temperature 
and pressure without attention is also a benefit. for this type of application. 

The solid rocket in this application is superior to a liquid rocket in total 
Impulse to total weight ratio primarily because of the greater energy per unit 
• volume. Therefore, less dead weight structure is required to carry the propellant. 

( The size, of the rocket was based on the total refuse volume compressed by a 

compactor to minimize the rocket volume. The concept was penalized for a 
compactor with a compression ratio of 0.2. (Air Pressure Type). 
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Housekeeping 


Garment/ Linen Maintenance 


Garment/Linen Washing 


10 


ASSUMPTIONS 

A number of references were found which present data for \arious clothes washer 
and dryer concepts (Reference 70, 90, 91, 100, 127, 161 , l.'l, 185, 202, 237 
and 245). These references were reviewed in detail, and the engineering data 
from each examined. It was soon found that much of the data did not agree. 

The primary reason for discrepancies was that the data were mostly very sketchy, 
without detailed breakdowns to define the data. For example, the clothes 
washer weight in one reference would include the agitator tub only, while 
another would include peripheral equipment such as water accumulators, pro- 
cessing equipment or other miscellaneous items. One reference was found (#90) 
which contained all the concepts found throughout the other reports and pre- 
sented the data for each in a consistent manner for direct comparison. There- 
fore, it was decided to collect all the clothes washer and dryer data for this 
study from Reference 90. 

A ground rule of 2-clothes washings per day was assumed from Reference 273. 

For this condition, and assuming a 6-man space station crew, a detailed study 
of Space Station clothing usage (Reference 245) has shown a maximum laundry 
load of 1.66 kg (3.68 lbs). Since the clothes washer load assumed in Reference 
90 is only slightly larger than this, or 1.81 kg (4.0 lbs), the data from that 
reference were used directly without adjusting 

The water usage for the automatic concept was assumed 24.9 kg (55 lbs) for 
washing and 24.9 kg (55 lbs) for rinse as recommended in Reference 273. Rinse 
water was assumed to be temporarily stored to be reused as wash water. Wash/ 
rinse time was taken to be one hour. 
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SPACECRAFT Space Station 

Garmont/Linen 

HABITABILITY SUBSYSTEM Housekeeping HABITABILITY FUNCTION Maintenance 


APPLIANCE FUNCTION Garment/Linen Washing ! 

APPLIANCE CONCEPT NO. /TITLE 1/Mechanical Oscillation 

INDEX NO. 3. 3. 1.1 rEP. NO. 90 

DESCRIPTION 

This concept is similar to a conventional washer. A central agitator provides 
the washing either by rotational or translational oscillation. A high-speed 
rotation extracts wash and rinse water and is used to spin dry the clothes 
before final drying. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION 

APPLIANCE FUNCTION Garment/Llnon Washing 

APPLIANCE CONCEPT NO./TITLE Agitation 

INDEX NO. 3. 3-1. 2 N0.___?9_ 


Garment/Linen 

Maintenance 


DESCRIPTION 

M 

In this concept, water is sprayed through a central column of stacked fluidic 
switches which direct water in alternating directions through jets. A high- 
speed rotation extracts wash and rinse water, and is used to spin-dry the 
clothes before final drying. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION 

APPLIANCE FUNCTION Garment/Li nen Washing 

APPLIANCE CONCEPT NO. /TITLE 3/Piston Agitation 

INDEX NO. 3. 3. 1.3 NO. 90 

DESCRIPTION 


Garment/Li nen 
Maintenance 


In this concept, two pistons are actuated alternately to pump water back and 
forth within the drum. Screens are added to increase turbulence and to con- 
tain the clothing within the drum. 

Since there is no spin-dry capability, it was assumed, as recommended in 
Reference 90, that 1.36 kg (3.0 lbs) of water are left in the clothes over 
and above the water left by the other concepts after spin-dry. Therefore, 
a dryer penalty was assumed to handle this added water. For this purpose, 
the dryer concept 3. 3. 2.1 was assumed (forced hot air electric) since it had 
already been selected in the past (Reference 237) to build a prototype clothes 
dryer. Since the dryer penalties were based on removing 0.456 kg (1.0 lb) 
of water, and this washer concept has 1.36 kg (3.0 lb) extra water to be 
dried, all the penalties for dryer concept 3. 3. 2.1 were multiplied by 3 and 
added to the penalties for this clothes washer concept. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION 

APPLIANCE FUNCTION Garment/Linen Washing ^ 

APPLIANCE CONCEPT NO. /TITLE ^/Cyclic Valve and Pump 

INDEX NO. 3. 3. 1.4 NO. 


Garment/Linen 

Maintenance 


DESCRIPTION 

This concept is identical in operation to #4 (Piston Agitation), except that 
the water pumping is accomplished by a pump and cyclic valve rather than opposing 
pistons. Screens are included to contain the clothing within the drum as well as 
to increase turbulence. 

No spin-dry capability was assumed, just as in concept #4, and again 1.36 kg 
(3.0 lb) additional water was assumed to require drying. This was handled in 
the same manner as was explained in concept #4; thus, all the penalties for dryer 
concept #3. 3. 2.1 were multiplied by 3 and added to the penalties for this clothes 
washer concept. 
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SPACECRAFT Station 

Garment/Linen 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Garment/Linen Washing 

APPLIANCE CONCEPT NO. /TITLE 5/Diaphragm Actuated - One Directional Squeeze 


INDEX NO. 


3. 3. 1.5 


REF. NO. 


DESCRIPTION 


This concept utilizes compressible diaphragms, operated by pressurized nitrogen, 
to alternately squeeze and soak the clothes. Wash and rinse water are removed 
at the end of each cycle by simultaneously pressurizing both diaphragms. This 
concept has been shown to be feasible, but its cleaning effectiveness remains 
to be proven by further testing. 
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SPACECRAFT Space Station 


Garment/Linen 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE .FUNCTION Garment/Linen Washing 

APPLIANCE CONCEPT NO. /TITLE 6/Diaphragm Actuated - Two Directional Squeeze 

INDEX NO. 3. 3. 1.6 rEP^ NO. 92 

DESCRIPTION 


This concept is similar to concept #5 except thit the clothes are stored in 
two tanks. Pressurized diaphragms are again used to alternately squeeze 
and soak the clothes. As in concept #5, cleaning effectiveness remains to 
be proven by further testing. 
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SPACECRAFT Space Station 

Garment/Linen 

^ J HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Garment/Linen Washing j 

APPLIANCE CONCEPT NO. /TITLE 7/ Water Spray Agitation 

INDEX NO. 3. 3. 1.7 rEP, NO. ^0 

DESCRIPTION 

In this concept, a high velocity jet of water is sprayed into a wire mesh 
drum from the outer circumference. The drum is slowly rotat.*'d to allow 
continuous removal of the water. A high speed spin cycle is used to remove 
the excess water after washing an'* rinsing. 
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SPAC ECRAFT Station 

HABITABILITY $UBSY:,TE M Housekeeping H ABITABILITY FUNCTION 

APPLIANCE FUNCTION 6arment/Li nen Washing 

APPLIANCE CONCEPT NO. /TITLE 8/U1trasonic 

INDEX NO. 3. 3. 1.8 NO. 


Garment/Linen 

Maintenance 


DESCRIPTION 

!.l 

In this concept, ultrasonic energy is used to wash to clothes. A damping 
factor of 2 was assumed, which probably results in a gross underestimate of 
the actual electrical power required. The amount of water required was 
assumed to be the same as for the other washing concepts. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION 

APPLIANCE FUNCTION Garment/Linen Washing 

APPLIANCE CONCEPT NO. /TITLE 9/Manual Washboard 

INDEX NO. REF. NO. 

DESCRIPTION 


Garment/Linen 

Maintenance 


Due to the large amount of crew time required to manually wash clothes, 
this concept was not felt to be practical. However, it was included for 
comparison purposes with the automatic concepts. A zippered. Teflon bag 
is used to contain the clothes and water. The crewman manipulate'' the bag 
to achieve washing, and squeezes it to rinse and remove excess water. It 
was assumed that only 4.54 kg (10 lb) of wash and 4.54 kg (10 lb) of rinse 
water are required. It was estimated that 0.907 kg (2 lb) of water will 
be left in the clothes after final rinsing, over and above the amount left 
by the other concepts. This water is treated in the same manner as for 
concept #4; that is, the penalties for clothes dryer concept #1 were 
multiplied by 2 and added to the penalties for this clothes washing concept. 
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^PAfFCRAPT Space station . ... 

iKftcttK/u — Garment/Linen 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Garment/Linen Washing j 

APPLIANCE CONCEPT NO. /TITLE 10/Plan Recirculation 

INDEX NO. 3.3.1.10 REF. NO. — 

DESCRIPTION 

In this concept, water is simply recirculated through the clothes washing 
tub, with no means to vigorously agitate the water. Cleaning effectiveness 
is, therefore, relatively poor, and its adequacy would have to be proven 
by further testing. A spin cVy cycle is used to remove the excess water 
after washing and rinsing. 
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HABITABILITY SUBSYSTCl Housekeeping 


^ HAB I TAB I L I T Y F UNCT iQN 3.3 Gament/Linen Maintenance 


APPLIANCE FUNCTION 3.3.2 Gan:>ent/Linen Drying 


NUMBER OF CONCEPTS CONSIDERED 9 


ASSUMPTIONS 

A number of references were found which present data for various clothes washer 
and dryer concepts (References 70, 90, 91, 100, 127, 161, 171, 185, 202, 237 
and 245). These references were reviewed in detail, and the engineering data 
from each examined. It was soon found that much of the data did not agree. 

The primary reason for discrepancies was that the data were mostly very 
sketchy, without detailed breakdowns to define the data. For example, the 
clothes dryer weight in one reference would include the tub only, while another 
would include peripheral equipment such as heat exchanger, water separator, 
or other miscellaneous items. One reference was found (Ref. 90) which con- 
tained all the concepts found throughout the other reports and presented the 
data for each in a consistent manner for direct comparison. Therefore, it 
f ' was decided to collect all the clothes washer and dryer data for this study 
from Reference 90. 

A ground rule of two clothes washings/dryings per day was assumed from 
Reference 273. For this condition, and assuming a six-man Space Station 
crew, a detailed study of Space Station clothing usage (Reference 245) has 
shown a maximum laundry load of 1.66 kg (3.68 lbs). Since the clothes dryer 
load assumed in Reference 90 is only slightly larger than this, or 1.81 kg 
(4.0 lbs), the data from that reference were used directly wif'^vt adjusting. 

The dryers were assumed to remove 0.454 kg (1.0 lb) of resi t !.': v icer from 
the clothes, as specified in Reference 90. More testing is ‘'^o. ired to 
refine this assumption; however, data from Reference 202 indicate thi'. -lount 
of water may be too high. For most conceits, the drying time c\n v.iiicd 
by sizing the hardware; e.g., one could choose a large heater ’ /r f.; ♦ 
drying, or a smaller heater for slower d*"ving. Based on the rre ^ ’’m ' jation 
of Reference 237 and the Space Station system requirement in F.efei .nco 273, 
a drying time of 4 hours was assumed for these cases. Where upplicable, 
ambient conditions are assumed to be 760 nm Hg (14.7 psia), 21.1°C (70°F) 
and 50 percent relative humidity. Wherever a component is connected directly 
to the cabin cooling circuit, it is assumed 85 percent of the energy trans- 
ferred goes to the cooling circuit and 15 :;ercent is heat leak to the cabin 
atmosphere. 
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SPACECRAF T Space Station 


Garment/Linen 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Garment/Linen Drying 

APPLIANCE CONCEPT NO./TITLE 1/Forced Hot Air - Electric 

4N0EX NO. 3.3.2. 1 REF. NO. 90 


DESCRIPTION 

, I 

In this concept, a jet of air spray at 60®C (140°F) is directed into the 
clothes from outside the drum. The clothes are contained in a wire mesh 
drum which is rotated slowly in a direction counter to the air inlet. A 
prototype clothes dryer using this concept is described in Reference 237. 
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SPACECRAFT. Space Stat i ° i! Gamcnt/Unen 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Garment/Li nen Drying 

APPLIANCE CONCEPT NO. /TITLE 2/Forced Hot Air - Thermal Storage 


INDEX NO. 3. 3. 2.2 REF. NO. 

DESCRIPTION 

This dryer concept is the same as Concept 1 except the electrical heater is 
replaced by a thermal storage unit which utilizes waste heat from the w^sh/ 
rinse cycle. This concept should receive a credit for cooling the clothes 
washer water: however, this has been neglected. Clothes 
at 49°C (120°F) from the thermal storage unit directed into the slowly 

revolving wire mesh drum. 
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SPACECRAFT Space Stetton 


Garment/Linen 


HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Gannent/Llnen Drying I 

APPLIANCE CONCEPT NO. /TITLE 3/Forced Cold Dry Air-Desiccant-Vacuum Regenerable 
INDEX NO. 3. 3.2.3 rEP, rq. 


DESCRIPTION 

In this concept, a closed Toop of air circulates through a silica gel desiccant 
bed, where It Is dried, and then through the clothes dryer tub where It dries 
the clothes. After the clothes are dried, space vacuum is used to dry the 
desiccant. The fan size Is selected based on a 4-hour clothes drying time, 
and 4 hours are assumed for desiccant vacuum regeneration. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION 

APPLIANCE FUNCTION Garment/Linen Drying 

APPLIANCE CONCEPT NO. /TITL E 5/Vacuum Dry 

INDEX NO. 3. 3. 2. 5 rEF. NO. 90 


Garment/Linen 

Maintenance 


DESCRIPTION 

In this concept, clothes are simply sealed in a tub which is vented to space 
vacuum. The water will first freeze due to rapid evaporation, after which 
the ice will gradually sublime from the heat of conduction and radiation 
through the structural walls. Drying time is assumed, according to Refer- 
ence 90, to be 6.35 hours. 
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SPACECRAFT Space Station 


Garment/Linen 


HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Garment/Linen Drying I 

APPLIANCE CONCEPT N0./TITLE 6“Therma1 Vacuum Dry - Electric Heat 

INDEX NO. 3. 3. 2. 6 REF.. NO. 90 


DESCRIPTION 

This concept is identical to Concept 5 exceot that an electrical heater has 
been added to provide additional heat to aid the sublimation process. Heater 
size was based on a drying time of 4 hours to be consistent with the other 
concepts . 
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SPACECRAFT Space Station, 


HABITABILITY SUBSYSTE M Housokecping 
APPLIANCE FUNCTION Garment/Linen Drying 


Garment/Linen 

HABITABILITY FUNCTION t1ainton«ince 


APPLIANCE CONCEPT NO. /TITL E 7/Theraa1 Vacuiw Dry-Themal Storage-Padt ant Heat 


INDEX NO. 


3. 3. 2. 7 


REF. NO. 


90 


DESCRIPTION 

This concept is identical to Concept 6 e)^iept that the electrical heater is 
reolaced by a thermal storage unit which stores the heat from the wash and 
rinse water. Clothes are sealed in a tub which is vented to space vacuum, 
and the energy required for sublimation provided by the thermal storage unit. 
A drying time of 4 hours was assumed. 
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SPACECRAFT Space Station 


HABITABILITY SUBSYSTE M Housekcepinc; 
APPLIANCE FUNCTION Gamient/Linen Drying 


Garment/Linen 

HABITABILITY FUNCTION Maintenance 


APPLIANCE CONCEPT NO. /TITLE 8/Clothesline-Forced Convection 
INDEX NO. 3. 3. 2. 8 REF. NO. 90 


DESCRIPTION 

In this concept, clothes are attached (with pins, snaps, velcro, etc.) to 
wide mesh screen panels which are stacked in parallel racks. A fan is used 
to force air between the panels to dry the clothes. Crew time would be 
relatively high compared with the other concepts. Drying time was assumed 
to be 8 hours. 
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HABITACILITV SUBSYSTEM 3.0 Housekeeping 


HABITABILITY FUNCTION 3.3 Garment/Linen Maintenance 

APPLIANCE FUNCTION 3.3.3 Garment/Linen Wc',sher/Dryer-Disposable Clothes 


NUMBER OF CONCEPTS CONSIDERED 9 


ASSUMPTIONS 

For this appliance function, the most promising individual clothes washer 
concepts (Section 4.3.1) were combined with the most promising clothes dryer 
(Section 4.3.2) to form integrated clothes washer/dryer units. The data 
for each case were taken directly from the data sheets for Section 4.3.1 
and 4.3.2. Washer and dryer data were combined, and the redundant components 
eliminated. Peak pov/er and thermal requirements were taken to be the maximum 
for the individual washer and dryer, rather than the sum of the two, since 
each is operated at separate times. 

The washer/dryer combinations were compared with disposable clothes. Clothes 
wear rates and weights assumed with a washer/dryer were taken from Reference 
. 237 and 245 and are shown in Table C2-7. A clothes weight packaging factor 

' of 1.31, and clothes packaged volume, ;re taken from Reference 100. This 

resulted in a total clothes/linens size of 61.2 kg (135 lbs) and 0.725 cu m 
(25.6 cu ft) required for a six-man crew with an automatic clothes washer/ 
dryer. The clothes required for the disposable case were computed from a 
wear rate of 2.88 kg (6.366 lbs) per day, with the volume again taken from 
Reference 100. 
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TABLE C2-7 CLOTHES/LINENS USAGE RATES ASSUMED PER 

MAN WITH A CLOTHES WASHER/DRYER AVAILABLE 
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SPACECRAFT Space Station 

, Garment/Linen 

HABITABILITY SUBSYSTE M Housekeeping H ABITABILITY FUNCTION Maintenance 

APPLIANCE FUNCTION Gament/Linen Washer/Dryer-Disposable Clothes 

APPLIANCE CONCEPT NO. /TITLE 1/Fluidic Agitation/Forced Hot Alr-EIcctric . HfcaL 


INDEX NO. 3.3.3. 1 REF. N0._^ — 90 

DESCRIPTION 

This concept is a combination of clothes washer Concept 2 and clothes dryer 
Concept 1, as described previously in Section 3.3.1 and 3.3.2. 
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SPACECRAFT Space Station 

Garment/Linen 

HABITABILITY SUBSYSTE M Housekoepinn H ABITABILITY FUNCTION Maintondnce 


APPLIANCE FUNCTION Garnient/Linen-Washer/Dryer-Disposable Clothes 

APPLIANCE CONCEPT NO. /TITLE 2/Huid1c Agi tation/horced Hot Air-inen;ial Storage 

INDEX NO. 3. 3. 3. 2 REF. NO. 90 

DESCRIPTION 

This .concept is a combination of clothes washer Concept 2 and clothes dryer 
Concept 2 as described previously in Section 3.3.1 and 3.3.2. 
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SPACECRAFT Space Station 

HABITABILITY SUBSYSTEM Ho usekeeping 


Garnient/Linen 

HABITABILITY FUNCTION Maintenance 


APPLIANCE FUNCTION Garment/Lincn-Washer/Drycr-Disposable Clothes 

APPLIANCE CONCEPT NO. /TITLE 3/FIuidic Auitation/CIothesline-Forced Convection 
INDEX NO. 3. 3. 3. 3 rEP, r0._ ?0 


DESCRIPTION 

This concept is a combination of clothes washer Concept 2 and clothes dryer 
Concept 8 as described previously in Section 3.3.1 and 3.3.2. 
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SPACECRAFT S pace Station 

Gd ni'cnt/Llnen 

HABITABILITY SUBSYSTEM Ho usekeeping HABITABILITY FUNCTION Ma'ntenance 

APPLIANCE FUNCTION Ganncnt/Linen-Masher/Dryer-Dispo<;ab1e Clothes 

APPLIANCE CONCEPT NO. /TITLE 4/FIuidic Aeitation/Clothesline-Forced Convection 

with Electric Heat 

INDEX NO. 3. 3. 3. 4 REF. NO._^j2Q 

DESCRIPTION 

This concept is a combination of clothes washer Concept 2 and clothes dryer 
Concept 9 as described previously in Section 3.3.1 and 3.3.2. 
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Concept 1, as described previously in Section 3.3.1 and 3.3.2. 
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Garment/ 

HAG I TA[; I L I T Y FUNCT I Of.' Lin en Mai n fo nance 


APPl lAtU t ru:;CTI()!; Gannent/Lino n Wa^ - hor/Dry cr - Di^posa hlf- Clothos 
APPI 1A;:C1; CONCFI’Y fio./niic 9/Dispos ab1c C1-)t tios 

iiiPtx 110 . RCf. 110. 


DLSCPIPTION : This concept assumes no clothes washer/dryer will be used, and 

soiled clothing will simply be disposed of and replaced by new ones. An average 
wear rate of .484 kg (1.066 lb) f lotliing/towels/washcloths per man per day v/as 
assumed from Reference 245. A packaging weight factor of 1.3 was used from 
Reference 100. Bulk density of the clothes, including packaging, was assumed 
to be 0,0119 cu m/kg (0,190 cu ft/lb) as recommended in Reference 100, 
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. iiABiTADi m Y SUBSYSTI pff-nujx.Actiyi ,ty 

APPLIANCi:' rUIlCTIOiiS CU'iGIDCRQ) 

4.1.1 Mu?;ic 

4.1.2 Library 

4.1.3 Television 

4.1.4 Games 
4.2.1 Exercisers 


DESCRIPTION . ■ . 

The off-duty activity habitability subsystem was designed to provide the 
crow entertainment and physical exercise in their off-duty hours. The sub- 
system considered by the study is primarily based on the off-duty equipment 
provided for Skylab and Apollo crews. A television receiver was the only 
addition to the subsystem. The Shuttle Orbiter would not utilize most of the 
equipment presented in this subsystem due to the present mission duration. 

The equipment was, however, considered for Shuttle Orbiter for the benefit 
of future missions as they are extended with the addition of payloads such 
as Spacelab. 
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H^BITADILITY SUBSYSTEM Ott-Duty A ctiv ity 

, J • 

HABITABILITY FUNCTION 4.1 Entertainment 
APPLIANCE FUNCTION 4.1.1 Music 


NUMBER OF CONCEPTS CONSIDERED 1 


ASSUMPTIONS 

(1) The music appliance function provides the creV/mcn with music and a means 
of recording. A system to play the recorder through speakers mounted in 
the spacecraft is provided for bettor fidelity of sound. 

(2) The actual Skylab equipment was used for the appliance function. This 
was the only concept used because of the simplicity of the appliance 

. function. 

(3) The Skylab equipment quantities v;ere ratioed by crew size; i.e., six men 
divided by three men for Space Station and four men divided by three men 
for Shuttle. The weight and volumes were then multiplied by these ratios 
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APPLIANCE CONCEPT COMPONENT SUMMARY MATRIX 
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SPACCCIIAFT min n 

Off'Dutv 

HAB1TADII.ITY SUDSYSTOl JctlyUi ^HABlTAniLITY FUIiC 1 10!J_^erJ,am 

APPLIANCE ruNCTIOIJ ,‘_j 

< 

APPLIABC: C0:;CH>T UO. /title Plo yor/Rocordor 


INDEX NO. 


4.1.1. 1 


REF. NO. 293, % 


DESCRIPTION 

The cassette player/recordor concept includes the following equipment: 

(1) tape player/ recorder , (2) headsets, (3) microphone kit, (4) power 
cord/convertcr , (5) batteries, (6) cassette kit,' and (7) wardroom speakers. 
The tape player can be used on conventional batteries or via a converter 
. from 28 VDC to 6 VDC on spacecraft power. The tape recorder plays cassettes 
and is provided with a speaker and an adaption to headsets for private use. 
The number of units provided for each of the above units is summarized below: 


Space 

Shuttle Station 


Tape recorder 

Headsets 

Microphones 

Power cord/converter 

Batteries 

Cassettes 

Speaker 
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3. . 4 

3 4 

1 2 


adequate for mission 
duration 
80 120 
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HABITABI 1. ITY SUDSYSTLM /l.Q Off-P u cy Activity 


HABITABILITY FUNCTION 4.1 Fntortai niront 


APPLIANCE FUNCTION 4.1.2 Library 


NUl^ER OF CONCEPTS CONSIDERED 1 


ASSUMPTIONS 

(1) The library appliance function provides the crevmen with reading material 
for off-duty time. Provisions are added to make. the paper books non- 
flammable by adding covers while the books are in use. 

(2) The actual Skylab equipment was used for the library appliance function. 
This was the only concept used because of the short mission duration. 
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SPACCCRAH _Spo CO , S t(i 1 1 on. 

IIABITADILITY SUDSYSTfj; Artiylty flABITABILITY rHNCTION__Eji.tQriaiiiEeiil„- 

APPLIANCE rUNniON Library 

APPLIANCE CONCEPT NO. /TITLE 1/Books : 

INDEX NO. 4. 1.2.1 _REK. NO. — , ?93_,_9g 

DESCRIPTION 

The book concept consists of individually selected off-the-shelf paperback 
books taken on the mission. The books are stored and when in use are provided 
with a cover for nonflananabili ty. The covers are fabricated from Beta cloth. 
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HARITAHIL ITY SUDSYSTO- l 4.0 O ff-D uty Activity 

HABITABILITY RINCTION 4.1 EnlertainniGnt 

APPLIANCE rUNCTION 4.1.3 Visual Recreation 

NUKBCR OF CONCEPTS CONSIDERE D ' 1 

ASSUMPJIONS 

(1) The visual appliance function provides the means for programed television 
to be displaced on board the spacecraft. 

(2) The Panasonic and Sony television sets were the basis for the engineering 
numbers. 

(3) One unit v/uS assumed to be provided for each vehicle. 



. : 2-:620 




D2*ll8^^ii *5 


SPACrCRArT_Spa cG S tation 

Off-Duty 

HABITABILITY SUBSY. Activity ^fiABITABILITY rUf;CTIO:i_^GXtjjn™Mii — 

APPLIANCi: RiNniON V^’sual Recreation 

APPLIAfJCE C0:;CLPT NO. /TITLE 1/Television 

INDEX NO. __REF. NO. 1 

DESCRIPTION 

The television concept provides programed television programs to the crewmen. 
The data presented were based on 15-inch Panasonic. The Sony is also very 
similar to this model. The unit does not provide the means for use of video 
tape. 
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HABITABILITY rUf.'CTION Cnte rtuini'-^'nt 

APPLIAKCC rUNCTION 1-4 G ames 

NUMBER OF COIiCEPTS CCIISIDERED 5 

ASSUMPTIOB'S 

% 

(1) Thc! namos appliance function provides games to occupy crewman tiire duritig 
off-duty activity. The devices used are varied to prevent boredon. 

(2) The actual Skylab equipment was used for the appliance function. 

(3) The Skylab equipment quantities were ratioed by crew size; i.e., six men 
divided by three men for Shuttle. The weight and voluiaes were then 

•multiplied by the ratios. 

(4) The concepts presented are not presented for trade purposes. Each of 
these concepts are candidates for off-duty activity equipisent. 
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API’Ll'ACE CO.XCPT nO./TlTLC 

INDCX no. LilU HO. 293 . 96 

DCSCRIl’TIOn 

The hondball concept provides three hand balls, one pyrell, one sponge, and 
one rubber hand ball. The balls are covered v/Hh a nonflan'inabie Fluorel 
covering. One commercial ball is coated with Fluorel. The pyrell NERF ball 
was dipped in ainmonium-dehydrogen phosphate and coated with Fluorel. The 
. third ball is a toy ball coated with Fluorel. The balls are ’'kaned in a 
sponge rubber container. 
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HAi:nAi:lLITY SUnSYSTCM Ac ti vi ty ^HABlTADll ITY FUNCT10:U>.t_orl,iim'Cnl 

AI’I’LIANCE rUNCTIO:i Game s 

April A mCE COilCfPT NO. /TITLE 2/Dart D oa rd/Darts 

INDEX 110. ^AA.2 REF. N0.._^3^96 

DESCUII’TION 

The dart board concept utilizes darts and board vnth velcro for a zero-g 
dart game. Tv/elve darts v;ere provided v/ith tlie heads covered with velcro 
hoofs and attach to the board by means of velcro pile/hook attachment system. 
A dart holder container was provided as part of the concept. The system did 
not work well on Skylab (darts were not stable), so redesign of this system 
would be required prior to flight. 
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APPLIANCE CO.XEPT NO. /TITLE 3/ Binocu l ar K it 

INDEX MO. KLI . NO. ?93^_91 


DESCRIPTION 

The b.inocular kit concept provides binoculars for viewing distant objects 
such as earth and satellites. T^»p binoculars are "trinovid" 10 x 40, 
manufactured by E. Lei tz, Inc. veicro attacfiment strips are provided for 
attachment when used in specified areas. 
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SPACf-CRArT Space Stat ion 

Off-Diiiy 

HABl TABI L ITY SUBSYSTE M Activity JIABITABl L ITY FUNCT I ON Entertainmo nt 

APPLIANCE FUNCTION Games j 

APPLIANCE CONCEPT NO. /TITLE 4/Cards ^ 

INDEX NO. 4. 1.4.4 REF. NO. 293. 96 

DESCRIPTION 

The cards concept provides card decks and card deck retainers for card playing 
In zero-g. The card retainer is constructed using a flexible strap with a 
magnet at each end. The assembly is covered with Beta cloth. The cards are 
standard cards manufactured using a lamination of three layers of Scheufelin 
.paper E-20. Each deck is stored in an aluminum container for nonflamnability. 
Eight decks of cards were assumed for Space Station and four for Shuttle. 
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ARPl.i Alien ruNCTiON___5f!H!! i — 

APPLlANCt CONCCPT NO. /TITLE 5/CaIculator 


INDEX iio.__liLl:I 


REF. NO._^ 


DESCRIPTION 

The calculator concept provides a Hev/lett-Packard HP-65 programabl :> pocket 
calculator. The calculator is an electronic slide rule with prograniable 
tapes for special programs. The study assumed four units were supplied for 
Shuttle and six for Space Station. 
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IIABITAUILITY SUCSYSTC l'I-OOff-Buty Act ivity 

HABITABILITY FUNCTION 4.2Physicn1 Conditioning 

Appliance function 4.2.iExorcisers 

NUMBER OF CONCEPTS CONSIDERED 2 

ASSUMPTIONS 

(1) The exercisers appliance function provides for maintenance of crewman 
physical condition under the influence of zero-gravity. 

(2) The actual Skylab equipment was used for the appliance function. 

(3) The Skylab equipment quantities were r'^tioed by crew size; i.e., six men 
divided by three men for Space Station and four men divided by three men 

■ for Shuttle. The weights and volumes were then multiplied by the ratios. 

(4) The concepts presented are not presented for trade purposes. Each of 
these concepts are candidates for off-duty activity equipment. 
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SPACt-CRAFT Station 

Off^Dutr Physical 

IIAP.1TA151LITY SUBSYSTEM Activity HABITABILITY TUHCTION Con di ti un i nn 

APPLIANCE FUNCTION Exercisers 


APPLIANCE CONCEPT NO. /TITLE 1/Exer-Gym 

INDEX REF. NO. 293, 96 


DESCIIIPTION 

produce the detired pu?h/pu?f '/orces^ ?x^"S!^"2„?rby'Sun«n5° 

each foot in the strap loops and pulling rope with Le^or two hands 
storage container is provided for the exer-gyni. The study assumed four 
exer-gyms were provided for Shuttle and six for Space Station! 
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SPACCCRAFT Space Sta tion 

Off-Duty Physical 

HABITABILITY SUBSYSTEM Activity JiABITABILITY FUNCTION Conditioning 

APPLIANCE FUNCTION Exercisers 

APPLIANCE CONCEPT NO. /TITLE 2/Hand Exerciser 

INDEX NO. 4.2. 1.2 REF. HO. 293. 96 

DESCRIPTION 

The hand exerciser concept is provided to keep hand and arm muscle condition. 
The hand exercisers are shaped to fit the hand and are used as a "squeeze" 
type exerciser for maintaining grip strength. The units are coated with 
Fluorel for nonflammability. The study assumed four hand exercisers were 
•provided for Shuttle and six for Space Station. 
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5.1.1 Autoclaves 

5.2.1 Ergonieters 
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DESCRIPTION 

The medical appliance subsystem considered by the study were those items 
judged to have a direct interface with the ECLSS. The Space Station will 
probably include more appliances than were considered in this section; how- 
ever, the autoclave and ergometer appliances were the only appliance functions 
defined for a near term Space Station. The Shuttle Orbiter, because of its 
short-term mission, would not require these appliances. These appliance 
functions v/ere, however, complied for possible application to future Shuttle 
missions. 
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n' IIAOITACILITY SUBSYSTE M 

« 

HABITABILITY FUNCTIO N ^.1 Sterilization 

APPLIANCE FUNCTION Autoclaves 

NUMBER OF CONCEPTS CONSIDERE D ^ 

ASSUMPTIONS 

(1) Venting of the autoclave chamber to vacuum was allowed since the contamination 
level was considered low. 
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A^Pt f ANCt 
CONCEPT 


concept* name 


1 • NOIsT HEAT 

2 - EfitY HEAT 

2 ethylene oxioe 




CONCEPT NUMBER 


Autoclaves (Space Station) Concept Trade 
C2-653 
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SPAClCRAPT S pace Sl .it ion 

HAtiITAt.jt.il Y SUBSYSTt n Medical HABII , .jLITY ruNCTlQN Sterilization _ 

AI’PLIA’JC:: rUiiCnOH Autoclave s ^ 

APPLIAtif.L riMTEPT NO. /TITLE 'j£!llii£r 

INDEX NO. . NO. 202 

DESCniPTION ^ 

The nioist heat sterilization concert utilizes high temperature saturated steam 
as thf agent for sterilization. Tha advantages of this system are its rapid 
heating, penetration, and moisture which facilitate the coagulation of proteins. 
This is the mechanism by which the organisms are destroyed. The units sterili- 
zation operating temperature range is 121 to 1320Q (250°F - 270°F). The 
period of time used for this method of sterilization was assumed to be 15 
minutes at 1-51 "T^Hg (30 psia). The air within the autoclave was assumed 
to be exhausted overboard prior to each sterilization cycle to assure efficient 
sterilization. The volume of the chamber used for computing the vented gas 
was .0504 in^ (1.78 ft^). The water used per cycle was 0.072 kgms/use (0.158 lb/ 
use) which is recondensed and recovered. 
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SPACCCRAFT Space Station 

HABHABILITY SUBSYSTE M Medical ^HABITABILITY FUHCTIOH Sterilization 

Al’PLIAHCE FUNCTION Autoclaves 

APPLIANCE CONCEPT NO. /TITLE 2/Pry Heat Sternization 

INDEX NO. *5. 1.1. 2 REF. NO. 202 

DESCRIPTION 

The dry heat sterilization concept uses dry heat as the sterilization agent. 
This concept requires much higher temperatures and longer exposure times than 
Concept 1. The study assumed a 2 hour sterilization time period at 320°F. 

The dry heat destroys organisms by means of oxidation of their intercellular 
constituents. The unit will sterilize everything but aqueous materials because 
of its low vapor pressure. The dry heat chamber (1.78 ft3)v/as assumed -to be 
insulated with a .038 meter (1.5 inch) thick polystyrene foam (see attached 
figure). The heat leak calculated was based on this insulation system. In 
addition to the 2 hour sterilization period, a 20 minute warmup time was 
assumed. 
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SPACKCIJAI'T Spa ce Stat ion 

llABiTAniLITY SURSYSTO-1 Medico1__ HABITABILITY FUfJCTIOM Steriliratinn 


APPLIAIIC: FUNCTION Autoclav es ^ 

APPLIANCE CONCEPT NO. /TITLE 3/Ethy lene Oxide Stbrllizor 

INDEX HO. 5. 1.1 . 3 REF. NO. 202, 2 92 

DESCRIPTION 

The ethylene oxide sterilizer concept uses a mixture .of Freon 12 and ethylene 
oxide as a sterilant agent. The sterilizer was assumed to operate at °C 
(130°F) temperature, 1337 nim!lg(22 psia) pressure-, and at a relative humidity 
of 40%. The water used to raise the humidity and the air required evacuated 
prior to usage were assumed loss after each cycle. Since ethylene oxide is 
extremely flammable in air, mixtures of 88% Freon 12 and 12% ethylene oxide 
or 90% carbon dioxide and 10% ethylene oxide to circumvent this problem. The 
ethylene oxide sterilant mixtures are toxic and corrosive. A design using 
this concept would require careful interlocking of the chamber door to prevent 
accidental injury. The internal voluue of the chamber v/as assuir.ed to be 
.05 m3 (1.78 ft^) with approximately .003 pounds of water per charge for 
maintenance of relative humidity. The sterilant mixture is exhausted after 
the sterilization cycle is complete. Tt.c study assur.ied 20 hours were required 
for sterilization with a 5 minute warmup period. The cylinders used for the 
sterilant mixtuie were assumed to be aluminum. 
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HABITABILITY SUDSYSTEM 5.0 Medical 


HABITABILITY FUNCTION 5.2 Physical Munitoriny 


APPLIANCE FUNCTION 5.2.1 ErgcTieters 


NUMBER OF CO»:CEPTS CONSIDERED 


ASSUMPTIONS 


None 
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SPACrCRAFT _ Spa ce Stati on 

HABITABILITY SUBSYSTEM Medical 


Pliys I i,fiT 

HABITABILITY rUNCTION Mnniiorinrj 


APPLIANCE FUNCTION Ergometcr 


APPLIANCE CONCEPT NO. /TITLE Ergometcr 


INDEX NO. S!?.l REF. NO. 94, Skylab unit 

DESCRIPTION i 

The eVgoP'.eter is a bicycTe-type, floor-mounted exercise machine with handlebars, 
bicycle seat, bicycle pedals, and a chest board. The ergonieler is designed 
to allow the crew to exercise in a zero-g environment, using either his 
hands or his feet to drive the ergometer. The ergometer is capable of auto- 
matically programing heart rate (iOO to 200 beats per minute) v/hich is accomplished 
by a feedback loop control in which the workload varies automatically to produce 
desired heart rates. The exercise is accomplished by manually pedaling which 
drives a DC torque motor. The work is released to the environment as heat. 

The rate of power application in the automatic mode shall be adjustable from 
25 to 100 watts per minute. The manual mode workload range is 25 to 300 watts. 
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